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SUEFAOE WATER SUPPLY OF HAWAII, JULY 1, 
1919, TO JUNE 30,1920,

AUTHORITY FOB INVESTIGATIONS.

This volume contains results of measurements of the flow of 
 certain streams and ditches in the Territory of Hawaii made during 
the year ending June 30, 1920. The investigations leading to the 
report were made by the United States Geological Survey ill coopera 
tion with the Territory of Hawaii, under the general sanction of'the 
organic law" of the Survey (Stat. L., vol. 20, p. 394), which contains 
the following paragraph: ' .-.*?.,

Provided, That this officer [the Director] shall, have the direction, of the geological 
survey .and the classification of public lands and examination of the .geological 
structure, mineral, resources, and products of the national domain. ,.

As water is the most abundant and most valuable of the minerals, 
the investigation of water resources is authorized under the provision 
for examming mineral resources. The work has been supporter! since 
the fiscal year ending June 30, 1895, by appropriations in successive 
sundry civil bills passed by Congress under the following item:

For gaging the streams and determining the water supply of the United States, 
and for the investigation of underground currents and artesian wells, and for the 
preparation of reports upon the best methods of utilizing the water resources.

The legislature of the Territory of Hawaii approved on March, 22, 
1909,, "An act to promote the cpnseyvatiqn and., development, of;,the 
natural resources of the Territory," which provided,in substance as 
follows: A special tax of 2 per cent shall be levied, assessed,, tan4 col 
lected annually on all incomes in excess of .$4,000; and, all ^moujits 
so collected shall constitute a special fumj to be expended only for 
the encouragement of immigration and the conservation of natural 
resources in the proportion of three-fourths for immigration and 
one-fourth for conservation. The conservation fund shall Ibe used 
for the development, conservation, improvement, and utilization of 
the natural resources, and shall be available for expenditure at such 
times and in such manner as a board of three persons appointed in 
accordance with section 80 of the organic act shall, with the approval 
of the governor, determine.

An act of April 26, 1911, amended the original act soj as to. -extend 
it until December 31, 1913. ' '

On April 4,1913, the governor of the Territory of Hawaii a 
the following acts proyicp.ng (act 56) for the cjreatjcm .-'

'
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nance of a division of hydrography under the board of agriculture 
and forestry, and (act 57) appropriating the revenues from water 
licenses for the use of the board of commissioners of agriculture a^td 
forestry toward forest protection and hydrographic surveying. ^ 

Section 1 of act 56 reads:
The board of agriculture and forestry is hereby authorized to create and maintain 

a division of hydrography for the investigation and determination of the water 
resources of the Territory by the gaging of streams and rainfall and other means, 
in cooperation with the 'United States Geological Survey or otherwise, and in 
furtherance thereof to take over and exercise-the functions of the Territory in the 
conduct of the present hydrographic survey of the Territory.

Section 2 provides that this act shall take effect July 1, 1913. 
Section 1 of act 57 reads:

All revenues derived from water licensee issued by the Territory dttring the period 
beginning July 1,1913, and ending June 30,1915, whether by way of rentals or other 
wise, shall constitute and be held as a special fund in the treasury of the Territory 
to be disbursed on warrants of thd auditor'issued on approved vouchers of the presi 
dent of the board of commissioners of agriculture and forestry. Such moneys shall 
be apportioned and applied from time to time by the "board of commissioners of 
agriculture and forestry, acting with the approval of the governor, equally between 
the division of forestry and the division of hydrography to thie- following general 
purposes, and not otherwise:

1. For the protection of forest reservations, established or set apart according to 
law, against damage by fire, animate, and otherwise by means of fences and any 
other means whatsoever, and for the expenditures of the division of forestry.

2. For the development and maintenance of the hydrographic survey throughout 
the Territory.,

Each voucher against said fund shall designate the general purpose tor which it is 
drawn.

Section 2 provides that thi& act also shall take effect Juljr 1, 1913.
Since Jtine 30, 1915, sthe fiulds 'for the use of the division of 

ftydroj^a^h'y^have1 beeii supplied by successive apjjrbpriatioris froth , 
the general revenues of the Territory. J

On March 23, 191f, the following &ct by the legislature of the 
Territory of fiawaii was approved: ' ]

'.: -: -.   . ,:   .- ,<.! A<?T 27. , ,. t - .., !  . ,   ... .,-

S-EcxioVi. The" division of Hydrography, authorized by and created ptitsuattt'to 
section3483 :of the1 Revised Laws ef'Hawaii, 1915, is hereby teaneferfced^together with 
alt the (materials, equipment, ,an4 supplies now under the coataol of the division ;or 

,crf thp bsjard t of commissioners of agriculture and forestry for ,.^8 division, to .Jh& 
commissioner! of public lands.

SEC. 2. The cbriimiBsioner of public lands shall have and exercise the same* powers, 
duties, and jurisdiction with respect to said division as are now exercised fey flte 
board of. eomsttissiomere of agriculture and'forestry. i ' '   '  /

SEC. 3. All unexpended balances of appropriations;heretofo^eiW^eicvfla^d.divispioo, 
;the ( expenditure qf- which is now-by .law vested in the board of wmmiwiioBie^ of 
agriculture and forestry, are hereby transferred to the commissioner of pxiplic. lands 
airfd"«ie lexpendttu^re thereof vestect: in said cbmmisflidner. /.-/M!.  .

SEC: 4. This act shall take effect upon its approval.
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COOPERATION. 

COOPERATION WITH THE TERRITORY 6* HAWAII.

Under the authority conferred by the Federal and Territorial 
legislation, .the Director of the United States Geological Survey an$ 
the governor of the Territory of Hawaii entered into a cooperative 
agreement, dating July 1, 1910, for "the gaging- of streams and 
the determination of the water supply of the Territory of Hawaii" l

The principal features of this agreement are:
1. The United States Geological Survey assumes the responsibility 

of gathering, analyzing, and publishing the data.
2. During the progress of the work all notes, maps, and data 

gathered as a result of field studies are at all times open to inspection 
by the representative of the Territory, and if they are not satis 
factory tiie agreement can be terminated.

3. Accounts for payment of salaries, travel, and subsistence, sup 
plies, or other expenses necessary to the completion of the work shall 
fce rendered in the manner, required by the laws , and regulations of 
the contracting parties, and vouchers shall be preferred to either 
party for paymeftt according as it may be convenient or according 
to the balance remaining in, the respective allotments.

4. The cost of publication is borne entirely by the Geological 
Survey. ,   ,

Unless otherwise stated, all data have been collected and are
! ' * t ' ' '*

published under this cooperative agreement with the. Territory, of 
Hawaii, .wiuc^ has borne from 60 to 80 per cent of the cost thereof. 

Until June 30, 1913, the Territory of Hawaii was represented in 
the cooperation by the Board of Conservation; from July 1, 1913, 
to March 23, ,1917, by the Board of Commissipners of Agriculture 
and forestry; and since this date by the Commissioner of Public 
Lands. , 

OTHER COOPERATION.

Special : investigations have t?een made in copperatiQn wi^h; the 
Hawaiian department of the United States Arm£, the 
county of Honolulu, and private persons aa.4 corporations, 
 onie of the plans indicated in the following pjap$graplw :,

1. Expense of' work, equipment, or ins.taHa.tion ppicl entirely, or 
in part by the cooperating party or by direct reimbursement, <tOrthe 
field men. , .

2. Records collected 1>y employees of a cooperating party but 
under supervisl6n of and %  Methods of the Survey   :   >

1 3. Assistance given in the collection of records, -such* as furnishiiig 
troasportatio'n,1 swbsisten^,* or equipment. <  - << ' ' ' >> '^;
tt    1      hr*r*i    . " !'< ." '^('. ! !     f       '.:'"-    " ,''.' ' (Mj ! - ' .' ! ;' '- 'U  ,:* ' "' ; 7s? ' -'{(I'M ."

i The United States Geologic»l Survey also cooperated with the Territory of Hawaii in mappjng several 
islands. The whole of the fetends of Klatmi and Oahuand a part of theislajid of Hawaii h&veibeefa toaj>pied.



4 SURFACE WATER SUPPLY OF HAWAII, 191$-1920.

4. Kecords furnished by a cooperating party, collected by his 
methods and under his supervision. . . ,

Cooperation in the collection of records for whose accuracy respon 
sibility has not rested with the Survey has been acknowledged in the 
descriptions of the stations. Special acknowledgment is due to the 
following individuals and companies cooperating under plans 1, 2, and 
3: Island of Kauai Hawaiian Sugar Co.j Makee Sugar Go., Kauai 
Electric Co., Waimea Sugar Co., Lihue Plantation Coi :, Kekahk 
Sugar Co., and Princeville Plantation; Island of Oahu United States 
Army Constructing Quartermaster Department and Wahiawa Water 
Co.; Island of Maui Wailuku Sugar Co., Pioneer Mill Co., Olowalu 
Sugar Co., Honolua Ranch, and E^st Maui Irrigation Co.

SCOPE OF WORK.

The investigations of the surface waters of the Territory are 
not complete nor do they include all the streams and ditches that 
jnight advantageously be studied. They include, however, as many 
of the streams and ditches on the five larger islands as the available 
appropriations would allow. It is essential that records of stream 
flow should be kept during a period of years long enough to determine 
within reasonable limits the range of flow from the maximum to the 
minimum. The length of such a period manifestly varies for dif 
ferent streams. Experience has shown that the records should be 
.kept from 20 to 30 years.

In the performance of this work an effort is made to reach the 
highest degree of precision possible with a rational expenditure of 
time and money. In all engineering work there is a point beyOnd 
which refinement is needless and wasteful, and this statement applies 
with especial force to stream-measurement work in Hawaii. It has 
been found, however, that it is possible to obtain data which are 
sufficiently accurate, although many of t&qs;e presented in this report 
are for periods too short to yield definite conclusions.

1 Special intensive investigations o$ the discharge of many streams 
which are of major importance for domestic water supply, power, and 
irrigation have been made.

Investigations of ditch seepage and other losses^ in many localities, 
were made in cooperation with, the United States Army and private 
corporations.

I DEFINITION OF TERMS.

The volume of water flowing ia a stream the "run-off" or "dis 
charge" is expressed in various terms, each of whioh has become 
associated more oi* less definitely with a certain class of work. These 
terms may be divided into two groups: (1) Those which represent a 
rate of flow, as,"second-feet," "gallons per minute/' "gallons per



  r DfiFINITlOtf Off TEEMS. > O

day," "miner's inches," and "run-off in second-feet per square mile," 
and (2) .those which represent the actual quantity of water, as "run 
off in &epth>iki inches," "million gallons," and "acre-feet.^' They 
may1 be defined as follows:

"Second-foot" is an abbreviation for cubic foot per second, and is 
the unit for the ratfe bf discharge of water flowing in a stream 1 square 
loot in cross .section at a rate of 1 foot per second. It is generally 
adopted as tjie fundamental unit in the measurement of flowing water 
and is the "natural" unit, as the foot and the second are the units 
used in making the physical determinations.

"Gallons per minute" is generally used in connection with pumping 
and city water supply; the United States gallon ,of 231 cubic inches 
.being the unit of quantity and 1 minute the unit of time.

The "miner's inch" is the unit for the rate of discharge of water 
that passes through an orifice 1 inch square under a head which varies 
locally, Jt is commonly used by miners and irrigators throughout 
the West, and is defined by statute in each State in which it is used, 
... "Second-feet per,square mile" is the average number of cubic feet 
of water flowing per seeond from each square mile pf area drained,, on 
.the .assumption that the run-off is distributed uniformly, both as 
regards time and area.

"Run-off in inches" is the depth to which the drainage area would 
be covered if all the water flowing from it in a given period were con 
served and uniformly distributed on the surface. It is used for com* 
paring run-off wh% rainfall, which is usually expressed in depth in 
inches. . .

An "acre-foot" is equivalent to 43,560 cubic feet, and is the quan 
tity required to cover an acre to tide depth of 1 foot. The term is 
commonly us^d in connection with storage for irrigation.

In the Territory of Hawaii the unit most commonly used in meas 
uring water is ,t)ie " million gallons." This is used with two mean 
ings (1) to indicate a rate of flow and (2) to express an, actual 
quantity of water. In the former sense "million gallons per day" 
is inferred, 1,000,000 gallons being taken as the unit of quantity and 
24 hours as tjie unit of time. With this meaning the term is gen 
erally used in connection with pumping and irrigation. In the latter 
sense "million gallons" ,as an absolute quantity is used in the meas^ 
urement of storage capacities of reservoirs*

The following convenient, approximate relations exist between 
second-feet, million gallons per day, and acre-feet: 1 second-foot 
flowing 24 hpu£s ; equals about 2 acre-feet; 1,QOO,000 gallons equals 
about,3 acre-feet;,and 1 second-foot equals approximately two-wirds 
million gallons, per, ' "
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"Man's water" is an irrigator's term also in common, use an Hawaii. 
It signifies the amount of water that one irrigator can properly handle 
in the field. It varies greatly, being dependent upon the donation of 
the furrows, the age of the crop, and the skill and individuality- of the 
irrigator.

OF TABLES.

For each current-meter gaging station are given, in general, the 
following data: Description of station, list of discharge measurements, 
table of daily discharge, table of monthly and yearly discharge and 
run-off in acre-feet and million gallons.

All rates of flow are expressed as million gallons per day.
In addition to statements regarding the location and installation 

of current-meter stations, the descriptions give information in regard 
to any conditions which may affect the constancy of the relation of 
gage height to discharge, covering such points as shifting channels 
and backwater; also information regarding diversions which decrease 
the total flow at the measuring section. Statements are also made 
regarding the utilization of the water, the maximum and minimum 
stage and discharge, and the accuracy of the data.

The discharge-measurement table gives the results of the 'discharge 
measurements made during the year, .including the date, name- of 
hydrographer, gage height, and discharge in second-feet and million 
 gallons per day.

The table of daily discharge gives the discharge in million gallons 
per day corresponding to the observed gage height as determined 
from the rating table, the number of significant figures used varying 
with the size of the discharge.

In the table of monthly discharge the column headed " Maximum " 
gives the flow" for the day when the total discharge for the day was 
greatest. Obviously, this does not correspond to the rate of flow 
at tlie crest of the flood, which is given under* the heading " Extremes 
of discharge.". Likewise in the column, "Minimum," the 01uantity 
given is the flow for the day when the total discharge for the 'day was 
least. The columns headed "Mean/' give the average flow in million 
gallons per day and in cubic feet per second during the month. The 
"Total in million gallons"' and "Total in acre-feet'" given ift the 
columns under these heads are computed from thfe mean discharge 
in million gallons per day. K : :

Owing to the' volcanic formation of the Hawaiian Islands there is 
so wide a diversity in the character and porosity of the rocks! of the 
(jrainage basins thai the determination of a general relation between 
rainfall and run-off is 'of no value. For this reason information' con 
cerning drainage areas has been omitted in the various 'station de 
scriptions.
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ACCURACY OF PTBIJ> DATA AND COMPUTED RESULTS.

The accuracy of stream-flow data depends (1) on permanence of 
the relation between discharge and stage, (2) number, accuracy, and 
distribution of discharge measurements, and (3) on the accuracy of 
observations of stage and interpretation of data.

The accuracy recorded hi the station description is based on the 
accuracy of the rating curve, the reliability of the gage-height record, 
the range of the fluctuation in stage, and knowledge of local conditions. 
The use of "jexcellent," "good," "fair," or "poor," indicates that 
the probable errors are within 5, 10, 15, and 25 per cent, respectively.

It should be borne in mind that the observations in each succeeding 
year may be expected to throw new light on data already collected 
and published.

DIVISION OF WORK.
The data were collected and prepared for publication under the 

direction of,James E. Stewart, district engineer, Honolulu, Hawaii, 
by Max H. Carson, office engineer, W. V. Hardy, K. D. Klise, H. A. K. 
Austin, B. F. Rugh, Reid Jerman, A. H. Wong, E. E. Goo, John 
Kaheaku, and Shiro Takabayashi. The manuscript has been pre 
pared by Max H. Carson and reviewed by E. D. Burchard.

GAGING-STATION RECORDS.

ISLAND OF KATJAI.

WAIMKA RIVER NEAR WAIMEA, KATJAI.

LOCATION. 250 feet above ford and 2 miles north of Waimea.
RECORDS AVAILABLE. July 9,1910, to October 31,1919, when station was discontinued.
GAGE. Vertical and inclined staff installed October 5, 1911; read by Miss Kikuyo

Yokotake. July 9,1910, to October 4,1911, staff gage about 1 mile downstream. 
DISCHARGE MEASUREMENTS. Made by wading or from footbridge. 
CHANNEL AND CONTROL. One channel at all stages; straight for 400 feet above and

800 feet below gage; banks high; bed of stream sandy. Control composed of sand,
gravel, and boulders; shifting. 

EXTREMES OP DISCHARGE. Maximum stage recorded during year, 6.91 feet at 6 a. m.
October 28 (discharge, 298 million gallons per day, or 461 second-feet); minimum
stage recorded, 4.31 feet at 6 p. m. September 6 (discharge, 0.4 million gallons per
day or 0.6 second-foot).  >.;.'*-.  

1910-1919: Maximum stage recorded 1&.8 feet at 4.30 p. m. January 25, 1916
(discharge, computed from extension of the rating curve, approximately 10,700
million gallons per day, or 16,6:00 second-feet); channel practically .dry at times,
as all water is diverted above.

DIVERSIONS. Large number of diversions above station. . , 
ReautATioN, -By.divergioBs.   .'.. 
O»fJB T OP *TATiojff*cr~T»; determine discharge below all diversions. , territory pwns

land and water. Data of value in connection,with flood, problems. , 
UTILIZATION,-^-All water passing this station is wasted, as none is diverted below. 
ACCURACY. ^fa^dj^chsu^e, relation prqbably permanent July 1 to October 31 when 

>s,1atipniwasdiis(^i|,tihiuedi fitting curve well defined. Gjage read tb hundredths
twice daily. ^Records good. " 1 "
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Discharge measurements of Waimea River near Waimea., JKauai,
June 30, 1920.

Date.

July 23 
Aug. 25

; Made by 

Shiro Takabayashi .............................................

Gage  
height 
(feet).,

: = 4.84 
4.52

Discharge. .

Second-  feet;-;

15/4 
5.1

Million' 
gallons : 

per day.

mo 
3, a

, in million gallons, of Waimea River near Waimea, Kauai, for 
ending June 30, 1919. >

year

Day.

1. ..............
2...............
3...............
4...............
5...............

6...............
7...........1...
8...............
9...............
10...............

11...............
12...............
13...............
14................
15...............

July.

2.9
2.6
2.6
2.0
1.9

1.9
1.6

16.4
27
73

$8
79
84
79
64

Aug.

6.6
4.4
30
16.8
1.9

1.9
1.8
1.4
1.2
1.4

1.9
1.8
1.8
1.7
1.5

Sept.

2.4
5.0
1.8
1.0
1.0

.6
2.4
9.7

151
39

6.2
2.9
2.8
2.4
2.0

Oct.

1.4
1.6
1.6
1.5
1.7

67
6.2
2.7
1.6
1.4

1.9
6.6
3.6
2.2
1.8

Day.

16...............
17...............
is
1Q
20...............

21...............
22...............
23. ........ .,.. .
24...............
25...............

26...............
27...............
28...............
29...............
30...............
31. ...............

July.

52
24
A. S
2.3
75

60
' 9.7

7.6
6.2
3.4

2.7
2.0
1.7

35
21
10.0

Aug.

65
59
2.9
2.6
2.1

22
' 7.0

71.
4922 '

5.4
2.8
2.0
1.8
1.6
1.9

Sept,

' 1.8
1.5
1 2
1.0
M

1.3
1.4
1.4
1.6
2.2

2.3
1.3
1.2
1.2
1.2

Oct.

1.6
1.6
1 St

1.6
14.0

5.6
2.6

i ^ &
25'
i;.a

, 6:6
5.6

151
76 .
14.0
5.8

Monthly discharge of Waimea River near Waimea, Kauai, for the year ending June SO,
1920.

Mont la.

July...........................

Discharge.

Million gallons per day.

Maximum.

88 
71 

151 
151

Minimum.

1.6 
1.2 
.6 

1.4

Mean.

27.2 
12.7 
8.39 

13.9

Second-feet 
(mean).

42.1 
19.6 
13.0
21.5

Total run-off. , -

Million 
gallons.

843 
394 
252
431

1,920

Acre-
"feet.

2.590 
1 210 

772 
1,320

5,890

EATJAIKINANA STREAM NEAR WAIMEA, KATJAL

LOCATION. About 1 mile east ol Kokee, 12 miles north of Waimea (20 miles from 
Waimea by road and trail), and 200 feet above Kokee-Mohihi trail.

RECORDS AVAILABLE. July 1, 1919, to June 30, 1920. Miscellaneous measurements 
1911-1916.

GAGE. Stevens continuous water-stage recorder. <   .
DISCHARGE MEASUREMENTS. Made by wading or from cable suspended at the gagel
CHANNEL AND CONTROL. Rocky boulder-strewn bed and high rocky banks. Control 

composed of large boulders. Subject to sMft at high floods.
EXTREMES OP DISCHARGE. Maximum stage recorded, 5.25 feet at 5.30 pi m. De 

cember 3 (discharge, 135 million gallons per day or 209 secbnd-feet); nifnikitim 
stage recorded 1.67 feet at 9 a. m. December 1 (discharge, 1 &2Y icUiltbn gallons 
per day or 0.42 second-foot). .- -.> 



 ISLAND OF KATJAI.

REGULATION. None.
OBJECT OF STATION. To determine feasibility of high-level (3,100 feet) diversion to 

serve semi-arid Territorial lands now idle on account of lack of water.
UTILIZATION. After it reaches Waimea Eiver low-water flow is used for power and 

irrigation.
ACCURACY. Stage-discharge relation not permanent. Eating curves fairly well 

defined between 0.4 and 14 million gallons per day, used July 1 to March 18 and 
March 19 to June 30. Operation of water-stage recorder satisfactory except as 
noted in footnote to table of daily discharge. Records fair below 14 million 
gallons per day when water-stage recorder was operating.

Discharge measurements of Kauaikinana Stream near Waimea, Kauai, during the year
ending June SO, 1920.

Date.

Sept. 30 
Oct. 6 
Dec. 14 
Jan. 21 
Mar. 9 
May 22 
June 12

Made by 

1

W.V. Hardy......... .........................................
.....do..........................................................
Shiro TakabayasM. ............ ................................

.....do............................?.,...........................

.....do........................................................:.
M. H.Carson...................................................

height 
(feet).

1.70 
1.95 
1.93 
2.76 
2.14 
1.92 
2.08

Discharge.' .

Second- 
feet.

0.5 
1.6 
1.45 

20.8 
4.2 
.95 2.2'

Million 
gallons 

per day.

0.3 
1.0 
.95 

13.4 
2.7 
.8 

L4

Daily discharge, in million gallons, of Kauaildnana Stream near Waimea, Etiuai, for 
the year ending June 39,1920.

Day.

1. .............
2..............
3..............
4..............
5..............

6..............
?. ...... .......
8..............
9..............

10..............

11..............
12.............. 
13..............
14..............
15..............

16..............
17..............
18..............
19
20..............

21..............
22..............
23..............
24..............
25..............

26..............
Zt. .............
98

29..............
30..............
0-1

July.

0.6 
l.l
1.3
1.3

1.1
.6
.5

2.1
4.2

1.3
.7
.6
.5
.6

.5' '.4

.5

.9

.6 

.5

Aug.

0.5

.5

.4 

.4

.4

.4

.5

.6

.4

.4
1.5

1.6
.6
.5
.4
.4

.4

.4

.4

.4

.4

, Sept.

1.2
.7
.5
.4
.4

.4
,4
.4

2.6

.......

,4
.3
.3

.3

.3

.3

.3

.3

Oct.

0.3
.4
.4
.4
.4

.9

.5

.4

.4

.4

.4

.3 

.3

.3

.3

.3

.3

.3

.3

.5

.5

.4
2.4
.6
.6

.4

.4

.4

.4

.3 

.3

Nov.

0.3
.3
.3
.3
.3

.5
2.1
.5
.5
.7

4.2
.9 
.6
.5
.4

.4

.4
3

.3

.3

.3

.6

.5

.6

.5

.4
' .4

.3

.3

.3

~»ae.

0.3
3.0

25
8.5

1.0
4.3

1.8
1.7
1.4

  1.1
1.0

.9
14.0
18.0
3.4
2.5

10.1
3.9
3.4
3.5
7.4
4.7

Jan.

4.2
2.8
2.6
2.5
2.3

26
21
4.6
8.2

10.3

3.5
2.8 
4. ft
7.7

42

50
50
65
28
17.3

18.6
18.5
10.8
8.7
7.4

14.6
10.1
.6.5
6.0
5.1 
4.5

Feb.

4.4
4.2
4.4
3.8
3.4

3.3
3.4
3.5
3.2
3.0

3.1
3.1 
2.6
2.5
2.4

2.5
2.2
2.1
2.1
2.2

2.2
2.0
2.0
2.0
3.5

5.6
2.2
1.9
1.7

Mar.

1.7
1.5
1.4
1.4
1.3

2.S
4.3

11.3
2.8
4.8

16.0
25 
16.6
4.9
3.8

3.1
2.7
8.6

13.6
5.2

3.1
4.2
6.0
5.2
6.9

4.0
2.9
2.6
2.4
2.2 
2.1

Apr.

2.1
1.8
1.8
1.8
1.7

1.8
1.7
1.6
1.6
1.5

1.5
1.3 
1.3
1.3
1.3

1.2
1.2
3.2
1.7
1.4

1.6
3.0
3.4
1.7
1.5

1.3
1.2
1.2
1.2
1.0

May.

1.6
1.0
1.0
.9
.8

.8

.8

.8

.8

.8

.8

.8 

.8

.7

.7

.7

.8
1.2
1.1
.8

.8

.8

.8
1.1
1.0

1.0
.9
.8

5.0
4.2 
1.5

June.

l.l
1.0
.8
.8
.8

:&
.7
.6
.6
.6

1.1
2.1 
2.1
1.5
1.1

1.0
.8
.8
.6.
.6

.5

.5

.5

.5

.5

.4

.4

.4

.4

.4

NOTE. Recorder not yet installed July 1-li and not working properly August 2^0, Sept. 10-22, and 
Dec. 5-13. Discharge estimated in million gallons per day as follows: July 1-11 and'Aug. 2-10, 0.8; Sept. 
10-22, 0.4; Dec. 5-13,1.5. Estimates made by comparison with flow of adjacent streams.



10 SUBFACE WATER SUPPLY OF HAWAII, 1919-1920.

Monthly discharge of KauaiHnana Stream near Waimea, Kauai, far the year ending
June SO, 1920.

Month.

July...........................

October. ......................

April..;.......................
Mav.. .........................

, The vear....... .........

Discharge.

Million gallons per day.

Maximum.

4.2 
1.6 
2.6 
2.4 
4.2 

26 
65 
5.6 

25 
3.4 
5.0 
2.1

65

MinJTTOlTn.

0.4 
.3 
.3 
.3 
.3 
.3 

2.3 
1.7 
1.3 
1.0 
.7 
.4

.3

Mean.

0.82 
.53 
.49 
.47 
.61 

4,34 
15.0 
2.91 
5.63 
1.66 
1.13 
.80

2.89

Second-feet 
(mean).

1.27 
.82 
.76 
.73 
.94 

6.71 
23.2 
4.50 
8.71 
2.57 
1.75 
1.24

4.47

Total run-off.

Million 
gallons.

25.4 
16.3 
14.6 
14.5 
18.3 

134 
466 
84.5 

174 
49.9 
35.0 
24.0

1,060

Acre- 
feet.

78 
50 
45 
45 
56 

413 
1,430 

259 
536 
153 
108 
74

3,250

KAWAIKOI STREAM HEAR WAIMEA, KATTAI.

LOCATION. 3 miles northeast of Knudsen's mountain house and 21 miles by road 
and trail from Waimea.2 «

RECORDS AVAILABLE. April 13, 1909, to July 11, 1917, and July 1,1919, to June 30, 
1920. No record of value after December 17, 1916, until July 2, 1919.

GAGE. Stevens continuous water-stage recorder, installed August 4, 1919; Staff 
' April 13, 1909, to May 26, 1910; Friez water-stage recorder May 26, 1910, to 

October 11, 1911; Barrett and Lawrence water-stage recorder October 11, 1911, 
to August 4, 1919.

DISCHARGE MEASUREMENTS. Made by wading or from cable suspended near trail 
crossing 300 feet downstream.

CHANNEL AND CONTROL. One channel at all stages, straight for 100 feet above and 
below station; banks high and wooded. Control composed of rock ledge and 
boulders. Shifts slightly.

EXTREMES OP DISCHARGE. Maximum stage recorded during year 8.69 feet at 3.50 
a. m. March 19 (discharge, 569 million gallons per day or 880 second-feet); mini 
mum stage recorded during the year 1.22 feet at 8.30 a. m. November 5 and 10.40 
a. m. December 2 (discharge, 1.5 million gallons per day or 2.3 second-feet).

1909-1920: Maximum stage recorded during period of record, 15.2 feet De 
cember 18, 1916 (discharge not determined); minimum stage recorded in No 
vember and December, 1919.

DIVERSIONS . None.
REGULATION. None.
OBJECT OP STATION. To determine feasibility of diverting flood water into high- 

level (3,100 feet) ditch to serve Territorial lands now idle on account of lack of 
irrigation.

UTILIZATION. After it reaches Waimea River, low water is used for power and irri 
gation.

ACCURACY. Stage-discharge relation practically permanent. Rating curve well 
defined below 10 million gallons per day and fairly well defined up to 30 million 
gallons per day. Operation of water-stage recorder satisfactory after August 4; 
unsatisfactory prior to that. Records good after August 4. Only fair prior to 
that.

* This statement' supersedes distances previously published, as the station hasiiot been taoved.
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Discharge rae&#ier«'mmt8 of'KoKvaikoi Stream, neon Waimea, JEmtai, during t&e y&r encKng

Date.

Sept. 30 
Oct. 14 
Dec. 14 
Jan. 23

pay 22 
Jtene 11

12

( Made by 

W V Wftrdv '   jj

....Jao............ '...........,..........;............*..........

height 
(feet).

1.26 
1.34 
1.58 
2.22 
2.10 
1.44 
2.46 
2.W

Discharge.

Second-fee%;.; -~

2.5 
3.9 
0.4 

26.5 
19.9 
4.2 

45 
24.9

Million 
gallons 

per day.

1.65 
2.5 
4.1 

17, JL,HW;.-,   , JT 
,-,»;»,

, in million gallons, of Kawaikoi Stttiam near -Woi/mea, Kauai, 
ge&r ending fy,ne 30,

Day.

1. .............
2.. ............
3..............
4..............
§.... ........

7..............
8..............
0...........:..

10.....,.,.*....

18.;. ...........is.:............
14..............
18....."........

16..............
17..i.....,..u,. t
18... ..........id..............
20.. ............

22..............

24,., ..;.., !. 25...........:.;
26

28..............

30..............
31..............

July.

4. 9
4.4

.   ' tftd.

' 4:4 '
4.7
6.1

43
13.4

«13,0
6.0

24

' 'J2 *

12.9
6.'S>
5.4' 31

Aug.

. &9

3.6
8.1

td t

7.1

3.4,
2:*
2.4
3.9

10. S

16.6
9 O

88 i
10.5

4.0
I.S

3.0

2-' 5
&  * 
2.2
9.8

Sept.

35
'1 Qjfjti

4.5
3.7

'6 'ft
8.8

10.9
.   48 .

U o

37
3.0
2.62.'*

2.2
22'
2.1

-1.9

2,2
2.0

1..8
1.8

1.7L*.
J.J
1.6 
1.7

Oct.

2.8

3 Q

2.3
9 4.

92
A. ft
5.0
2 a,
2.2

3 A

3.2

.......
',

.....,,

"ii'f
10. i
3 9

2.3
l.t
3.8.
4.4
A o

2.0

Nov.

1.8
l'n

1.6
, 1.5

4.S
13.1
3.4

7.5

,,88
12.9
6.0
3.3

2.1
1 0

1 ft

: 1.7
1.6 

6.6
15.2
4.0
6.6
2.9

ii
1,6,
1.8

Dec.

1.6
QO -v

96
28

i»o
10.7
7.1

15,-K
16.8

Q O

5.8
A. 1
5.5

15.3

6.9
7.2
6.4
4.5
3.8 

,3.3
15,9
40

5.1

26
is. e
22
47

38

"Jan.

25
13 9*
10.9
ia.7
71
57
16.7
31
39

13.7
11.4
26
42 .

129
112
117
34

ift
t
ITifl
ie «
117

26
21

lw» 9 
0.6

Feb.

8.4
* y*i

7.1
; 6^8

*i8
7.1

17.7

7.6

, 8.7
10.8

5.S
5.1

4.7
4.4
A O

.4.9 

3.9
3,1
4.1

10 9
'sfe :

- 4,7
4.0

'

Mar.

3.6

32
3.2
3 .0

46
88
16-7;
55

99.m  W '
23
15.6

12.9
to a

75

,67 

32
54.
7«

38
23

Xt>. /
12.1
11.2

Apr.

9.6
9.2
8.4
8.0

i*
9.2
6.9
6-3
 ; ft

K a
5.4
5.1
6.1

  -5.-2  

4.7

22 ,
:; 1ft g..

J4^2 

63
54

11.4s!
' 6.4

4.7
' 4.4 

4.1

,M,y,

3.9
3.7
3.5
3.4
8.2

: 3.9
3.3
3.2
». I
3.0

9 ft

2.9
> 2<B'

2*
2*8

10.6
T.4

a A
2.8
2.8.
3,94.2'

10. g

lH

6 2

.June.

3.4
2.8
2.5
2.3

7.7
3.7
4.1
3.«

11.6

24
30
23
15. Q

i «.'0

10.5

5.1
3.7
3.2

t - 2.8
2.7
3.8
3.2
2.8

2.5
2.5
2.4
3.1 

.,3.2

NoTE. July 1-2 recorder not yet installed: Discharge estimated at 4.0 million galtebs per day. Recorder 
at w*ktoeprw«rty aBd ̂ Isc^ir&ft estimated ia »jiUfyM,giUl<i£iif>er 4»F asljd&ws:, July 20 to Aug. A^&i 
)ct. 14-19,1.8; Oct. 20-22, Id. Estimates made by comparison mth adjacent streams.

48298 24--WSP51S  -2 , . , :
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Monthly discharge of Kriwcnkoi Stteam near
June S&,

) Smt,^rf&r the year

Month.

Jiily. . .
August........................

October.......................

January. ......................

March.. .......................
April....... ...................
May..........................

Discharge.

Million gallons per day.

Maximum.

43   '54 
48 
22 
38 
96 

129 
,28 
138 
63 
24 
30

' 138

Minimum.

2.2 
1.6

1.5 
1.6 
9.0 
3,8 
3.2 
4.1 
2.7 
2.3

1.5

Mean.

10.0 
7.99 
6.23 
5.24 
5.60 

19.5 
36.2

' I"44 
43.8
11.7 
4.95 
6.97

13.9

Second-feet 
(mean).

15.5 
12.4 
9.64 
8.11 
8.66 

30.2 
56.0 
11.5 
67.8 
18.1 
7.66 

10.8

21.5

Total run-off.

Million 
gallons.

311 
248 
187 
192 
188 
603 

1,120 
216 

1.360 
351 
153 
209

5,100

Acre- 
feet.

&1 
< 786 

574 499* 
516 

1,860 
3,440 

, 66* 
4,170 
1,080 

471 
642

15,60a

WAIAKQALI STREAM NTBAR WAZBCBA, KATTAI,

LOCATION. 150 feet below Kokee-Mohihi trail, one-fourth ;mile below .WaiakoaB
- Camp, and 12 miles northeast of Waimea (22 miles from Waimea by road and

.-. trail). . . '   - ' '. :   : ;
RECOBDS AVAILABLE . April 13, 1909, to December 4, 1912, and July 1,.1919, to 

June 30,1920. Occasional measurements 1913 to 1917 reported'as miscellaneous.
GAGE. Stevens continuous water,-stage recorder installed July 30,'1919. Staff gaga 

April 13,1909, to December 4, 1912. ' . : ,
DISCHARGE MEASUBEMENTB. Made by wading or from cable suspended fcear the- 

trail. . , ., ...,-''"
CHANNEL AND CONTBOL. Channel a series of'pools with mud and silt bottom divided 

by rapids of boulders and cobblestones. High sloping baictks covered .with fern* 
and underbrush. Control, large boulders; not subject to shift. -        

EXTREMES OP DISCHARGE. Maximum stage recorded during the. year 7.34. -feet at 
4.20 a. m. March 19 (discharge, 216 million gallons per day or 334 second-feet),^

. , minimum stage recorded during ijhe ye$r,.1.19 figet at,10 &'. m. December 2 (dis-f 
charge, 0.49 million gallons per day or 0.76 second-foot).

1909-1920: Maximum stage recorded during perioidi o^ record,! in 1930. Mini»» 
mum stage, recorded, 1^45 feet (old staff gage), November 29, 1909 (discharge^ 
0.4 second-foot or 0.3 million jjallons per day).

DIVEBSIONS. ^None.
REGULATION., ^None,-_  -,- ;  ..   '.- ,,,-:,_  .' .. .-...,/ 

>OBJBt*.6p STATIO^^TO determine feasibility <»f. diyertu^ flood-w^ter int^-; h%h^ 
level (3,100 feet) ditch to serve Territorial lands now idle on account of lack of 
irrigation. ""   - "  

UTILIZATION. After it reaches Waimea River low water is used for power and irri 
gation.

ACCURACY. Stage-discharge relation permanent. Rating table well defined betweea 
0.5 million gallons per day and 15 million gallons per day. Operation of water- 
stage recorder satisfactory. Records good.
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Discharge .measurements of, Waidkooli Stream near Waimea,
ending June SQ, 1920.

Date.

Sept. 30 
Oct. 14 
Dec. 14 
fan. 22 
Mar. 9 
May 22 
June 11

. . ;.!.(. .   Made by  ' "' 'A " ' '

W.V. Hardy. ....;............................................

....^do.................. .......................................

.....do..........................................................

.....db.. .......................................................

.....do:.........................................................

Gage
height 
(feet).

0.76 
1.06 
1.38 
2.75 
1.87 
1.40 
1.48

Discharge. ,

Second- 
feet.

i

0.8 
1.25 
3.1 

23 
6.5 
1.3 
2.1

Million 
gallons 

per day.

:(«!.
  >W6f- 

 '-.i-'.tiA'. 
.   .12,*-- 

14.*-'
- "' <,4i#! 

. ."'.'.S5.
-- ,*;as

; ! <!<'.

, in million gallons, of Waiakoali Stream near Waimea, Kauai, for ' 
year &wing June SO, 1920. . , n

Day. Aug. Sept. Oct. Nov: Deft. Feb. Mar. Apr.

i::::::

16.

21.
22.
23.
24.
25.

30.

1,2, &3'

1.2 
1.0

11'. ;,9 
.9 
.9

)  -1.3. 
, .9
- ! 'V8^

- 1.8 
.9

1.3 
1.7

1.4 
7.2
.2.8

1/3

II:::::::::::::?:::;:::
1.9

lio

5.6 
2.1 
1.4 
1.0

.6

0.6
.7

' 518
-1.4

.6

'.7

1.0
.7
.7

2.3
1.3

,0.7 
.6

 it
1.4 
1.1

1.5

16
1.1
1.0
2.7
1.2

ie:o
7.4

.4.0' 
2.9

Ujji";v. 
1.8

2.0

..**!

: 1.2 
1.5 
6.0 
2.4 
1.8

,6,6

£8

18,5'6.5

9.4
i $  *

,.6.3
5.0

 11.2
19,0,

51

15.2
10.2
8.9 
7.6

26.....................
27.....................

.6

.6
WT!

1.4 
1.0 .5

2.6 
' 3.*

1 t.l 
16.0
7.7

7,3

5.3
4.8
 M

4.2 
4.0

3.4 
3.3

?.£ 
3.2 
3.1 
2.9

2.1 
2.1 
2.1

 1.*
1.9
2.0 
1.9 
1.9

6.,2

,1.8 
L6 
1.6 
1.6

3.1'

' 4,4 
13.1 
4.9
At. 

»*

3.2 
9.9

8.9 19.1' 
11.. 517. r

t
12.1 
7.* 

.5.4

12
3.9

3,4, 
,^9' 

2! 5
fc'5

" ^*§

2.1

1.7: 
«'.3

i 3jft
<:-4!8 
/2.9 
2.2

'if'. 
1.9

 i!e
1.6
1.7

4:1

,1.0

'1.0

1.0

.6,3 
1.9

.» 1.1

1.Y
Mi 1.1

.(......
6.0

. S 7.4
, 3.3;

." 2.5

2.1
'" ' 1.8 
Ml 1.4

lit 1.2

1.0 
.9

Jfcf -8
"fv;/-

NOTE. Dec. 9-13 recorder not operating, and June ld-11 paper supply exhausted. 
by comparison with flow of adjacent streams at 1.2 million gallons pet dfcy;' l f'     

 ge estimated

i.AViU



f4 SURFACE WATER StTI»PIi¥ Qtf HAWAII, 1919-1920.

je of Wowikoali Stteam near WaJtmea,&>a»di, jbr $k y«or vnslmg \fe»e^

Month.  -< '"

July...........................
Aagtis t .........'....... ,. .......
September . s .......... i .......
October.....^.................

December. ...........:........

February. ... i .................

April............. .............
May...........................

Discharge.

Million gallons per day. ( ,

Maximum.

5.6
7. '2 
5.8 

"5.9 
33 
51 
6.2 

38 
6.4 
5.2 

.2,4

51 '

Minimum.

0.6 
.6
.5 
.5 
.5 

' 2.8 
1.0 '1.6- 
1.6 
1.0 

> , ; .'.,-8,
'   ' '.5

Mean.

2.03 
1.33 
1.06 
1.05 
1.26 
4.S2 

13.6
2. a>
9.80 
2.60 
1.43

, , - 1 7C r

' k*s

 Second-feet 
(mean).

3.14 
2.06 
1.84 1'.'62 
1.95 
7.46 

21.0 
4.33 

15.2 
4.02 
2.21

>n. ,^1

»-»\ 5.65

Total run-off.

Million 
gallons.

63.0
;S ' ::lli'1

421; , .  «,* 
304 

78.1 
44.3

  .f'.4-,

1,340

Aor£K> 
feet.

133
/; ' ^1

230 
136

.;V>, ,.«*

4,100

NoiE.-Tj>ischarge(for laly esti^ted frov flow ,of adjacent streams. . . 

KOAIE STREAM AT ELEVATION 3,708 FEET, NEAR WAIHEA, KATJAI.

LOCATION.  4 taile^jeast of Mohihi station, 1 niile: below awamjte, and 13 m-iles nortii- 
' east of Waimea;(27 mil^s by trail fi?0*n Waimea by *"ay of Kokee). , 

BmcottDSt AVAILABLE.   July 1, 1919, to June 30, 1&20. ., 
GAGE.   Stevens continuous wate^stagei recorder installed September 5, 1919. 
BijscHAtecJE MEASuBEMEsfrs.   Made by wading or from Gable'200 feet upstream from 
;.  gage; . .' ,' . .- .' .... '. , ' . :' ' ... ' 

CHANNEL AND CONTROL.   Channel covered with boulders and cobblestones an& 
, flarikfed by steep high banks ; straight for 100 leet abdve and 400 feet below station. 

Control is bedrock ; across stream forming low fells. Kightend is low and blockea 
- i by .'cobblestones and bouldeijs whidi ma^ shift slightly. '. Control is too wide to

. be very sensitive at low stages.
E±THEHES q» DISCHARGE.  Maximum stage recorded, £.30 feet at 4.50 p.. in. Decenr- 

ber 3^ 1919 {discharge, 1,250 ^lillibt galjons jpier day' or l,ft$0 Second -ieet); 
muia' stage' recorded, 0.39 foot at 12.30 a. m. September 28, 1919 <discaarge, 
million gallons per day or 2.fr second -feet). ,. 

None,. . ..-..' ', ' '

OBJECT OF STATION.   To determine amount of flood water available for storage for 
use da irrigating high-level lapds above Waimea and Kekaha.

tJriLiaATtoN.-Hkfter it reaches Waimea Rifer lo^? water is Used for power and irri 
gation. . .   ^

ACCURACY.   Stage-discharge relation permanent. Rating curve fairly well defined 
between 2 and 400 million gallons per day. Operation of water-stage recorder 
satisfactory. Records good. ' ...i. .  -.,,' .../.. .'' : ' "''. -. \ -. ,;' ;V-,, '. vi,'._ In^-.-l '' - , :

Discharge measurements of Koaie Stream at elevation 3,700 feet, near Waimea, Kauai, 
during the year ending June 30,

Date.

Oct. 15 
Dec. 13 
Jan. 24 
Mar. 10 
May 22 
June 13

Made by 

.....do..........................................................

Gage 
height 
(feet).

a 39
.45 
.58 
.70 
.55 
.94

Discharge.

Second- 
feet.

3.1 
5.9 
5.6 

16.3 
4.2 

52.

Million 
gallons 

per day.

2.0 
3.8 
3.6 

10.5 
2.7 

33.5



.it?

r. -7 l'
Kaui, for the year ending June SO,

'ij'jii.hoj: !n:>: v; " .',;<: <-j t-.jj*: -cu'. '

:.-,»"?,,,, T
y '. :IT-:--!.' ,.'.:

2...................
3...................
4...................
5...................

7... .................
8......;..:.........
9...................
10...................

&::::::::: -::!:::::
13.... ...........M--
14...................
15...................

16...................
17...................
18...................
19.............!......
20...................

21...................
22... ....... ........
23....... .........:>.
24...................
25:...............:..1
26...................
27...................
28... .......,,.....!..
29....:..............
30...................
31...................

,<?*Pt.-.,

ui -a.-,'

ii f r4
13^7,fro-
75

. 8.3

.. ^

> 'S.22 ?'

2.3

2.3
2.3
2.1

3.2

2.'4
, 2.0.

. 1-6   1.6 '

1.5

1.4
2. it
3.3

^.
f. - ; ]f 

3.3
2.8
3.2
2 8
6.1

3 /\
'2.4:

2 2
, 2.1

4.2 "' 3:9
!   2 6

2.1
9 n

1 O
1.9
1.9

;2.t
2.7

3.4
9 c

\ ^ 9'
3.3
8.3

2.4

39
13.4
3.6
2 8

Nov..

j -iV
3.0

3.9

' itao ! 
  ,14, 6
! 4.4

8.3

- 22
5.0
3.2
2.7

2.4
2.2
2.1
2.0

, 1.9

2.Q
2.3

I. 2.3
5.0  ' 2.*

2.4
2.7
2;4
'2.1,
2.1

Dec.
VIM-:. =
Ji"l'9

48
! 21?

  u 4.
T . Q *> ^

3.8

, 1r,,.-

,.
2.7
2.7

2.4
2.6
2.8

' 9'ft  

.2.3

2.1-
2.2
2,8:
2.6

- fcS]

2.6
3.3

V 8.3
' 28-

16.3

«.
' 'ik's

6.6

*J-

  ' «- i
4S

' ^!S
28
31

Hr
31 , ;
59 '

176

165
75
18.0

7.2

97
20 "

    6i-l-

9^3''

3.2 » n

^ S*&4

2.4

'^Feb. "

'' ; '2.' 2

2.2
2.1SCO'

,,,2.0..

.. , a.*'
2.2
2.1

1.1

63 .' ' 8. '3
3 4

2.4

2.0
2.1
2.1
t n
1.8

1.8
1.9i a.
1.9

3.4-
3.0
9 1

 9 1

H Marl ! '

' 1.9'
1.9

" 11»
i a

,10.3
  'SO1 '

' 2lr' '

 2flS
77 -
11.1
5.6

3.6
9.0

75
130
21 .

,24,' 49 ;
OtA

29' 44

' 24 ''
12.0
7.2.
5.0
3.4
3.2

;.^;
?!:r i;s''

11.8
27

12,8

, -.7.8,
' --"'is-

'X4'

2.2

2.3,2.7 !

3.0

2.7
,2.4
27

-8.8
6.1-

-16.3
26
ia 7
6.6

-. ' 3.8

3.3
2 8
2.7
2.7
2.4

;H%;
"Ja'4 1
-'< fot

' 'S50"
2>0

'iV
4 9

; j^jg  
} Sk

' 2&

; i- 9

1,9
!.: .jllg '

1 fi

-' 1.8
i ©
1'fr

. ao
2.8

2 3
3.3
 3 &
6.6
874;

ft Q

' ' 2 '*
3.3
2 7

' lone.

' J 2.3
  *! 2.1

2,0
22-,

 ''' r a
*. IP

V- 2.?
, 2.0

"'2*

« a
1 19

i 8,3

3ft-
: ' IT 2
-'I ft*

0 A

24   - ' 9 'a
- , 4/4

, 3-2
2.4

J 24
« n

v ' iS^?
3.9

NOTE. Sept. 1-5 recorder, not yet installed. Dec. 8-13 and Mav 3-7, clock run down. Discharge esti 
mated, in million gallons .per day from comparison with flow of adjacent streams as follows: Sept. 1-5. s; 
Dec.-Sflf3, 3.3; May 3-7, $rajpliestimated.   : .  , ,'r

Monthly discharge of Koaie Stream at elevation 3,700 feet, near Waimea, Kauai, for the 
year ending June SO, 1920.

Month.

July..............::...........
August ........................

October. ......................
November. ............-..'.....'

January. ......... r ............

March.... . . . . . ., ..............
April.....;,..............!.....
May
jjune... ,.:....... ;............

nPV^ft trftflr '

Discharge. 1

Million gallons per day.
" . ! "

Maximum.

.

75 
39 

120 
212 
176 
63 

205 
40 
6.6 

33

212

Mliitnulni.

i.4 
i.»
1.9 
l.»

'  2.* 
' 1.8 

1.8 
2.2

' - =- 1. S . 
1.9

. . 1.4

>. Mean'.'

8.33 
6.46 
7.14 
5.65 

  8.31 
14.6 
26..S 

4.51 
31.4 
8.44 
2.59 

'8.^80

' IIJL

Second-feet 
(mean).

13 
9. 98 

11.0 
' 8.74 

12,9 
22.6 

  41.0 
6.t8 

48.6 
13.1 

: 4.01 
, 13.6

17..2

; To^run-9«. -if

Million ' gallons'.'

e280 
o200 

214 
175 

< .349 
454 

, S23 
i!31 
973 

, «53 
;, . 80.2 
. 264

> 4/&80

 ^
;WK 

' 614 
65T

'401

2,&) 
777 
248mo

I2,**»

o Estimated by comp»rfaon witti flow of adjacent streams.



16 SURFACE WATER SUPPLY Of HAWAII, 1919-1920.

< '   'WAIALAE RIVER AT ELEVATION 3,700 FSET, NEAR WJUMEA, KAUAI.
    ..-   ' *

LOCATION. 2 miles below swamps and 15 miles by trail northeast of Waimea by
: way of Gay's mountain house. 

RECORDS AVAILABLE. January 26,1920, to June 30,1920, at present rite and August 1,
1910, to January 25, 191(j, at old site about 2 miles downstream from present
location.

GAGE. Stevens continuous water-stage recorder. 
DISCHARGE MEASUREMENTS. Made by wading. 
CHANNEL AND -CONTROL. Channel rocky boulder strewn bed with steep high banks;

straight for 300 feet above and 100 feet below station. Control, solid rock shoulder 
/ about 15 feet below/ intake. 
EXTREMES OF DISCHARGE. Maximum stage recorded 3.01 feet at 3.30 p. m. March 22,

1920 (discharge, 278 million gallons per day or 430.secon4-feet); minimum stage
recorded 0.75 foot at 1 a. m. May 17, 1920 (discharge, 2.4 million gallons per day,
or 3.7 second-feet). 

DIVERSIONS. None. 
REGULATION. None. 
OBJECT OF STATION. To determine amount of flood water available for storage for use

in irrigating high-level lands above Waimea and Kekaha. 
UTILIZATION. After it reaches Waimea River low water is used for irrigation. 
ACCURACY. Stage-discharge relation permanent. Rating curve fairly well defined

between 4 and 70 million gallons per day.. Operation of water-stage recorder
satisfactory. Records good.

measurements of Waialae River at elevation 3,700 feet, near Waimea, Kauai, 
during the year ending June 30,1920.

"Date.

Jan. 26 
Tfar. 10 
May 23 
.June 14

Made by 

.....do..'........................................................

Gage 
height
 (feet).

1.00 
1.64 
.90 

1.23

Discharge.

Second- 
feet.

8.0 
64 
4.5 

21.7

Million 
gallons 

per day.'

5.1 
41 
2.9 

14.0

Daily discharge, in million gallons, of Waialae River at elevation 3,700 feet, near Waimea, 
  JTawai, for the year ending June SO, 1920.

Day.

1....
2.... 
3..',.*(....5.,,.
6...."7-.... 
8....

1::::
11....
12....
13....
14....
15....

Jan.

.......

.......

 -" 

Feb.

 3.6
3.4 
3.4
3.3
3.3

8.4 
3.3 
3.2
3.1 
3.0

40
6.9
4.4
3.7
3.4

Mar.

2.9
2.7
2.7
2.7
2.7

3.7 
4.8 

33
6.4 
17.0

16.4
99
46
7.4
5.3

Apr.

4.0
14.0 
21
45
9.0

5-9 
4.7 
4.1
3.8 
3.7

3.6
3.4
3.4
3.6
3.7

May.

3.2
3.2

""sT
3.0
2.8 
2.9

2.8
2.9
3.0
2.7
2.7

June.,

3.3
 3.0 
2.9
2.7
16.7

5.8 
4.2 
3.4
3.2 
6.4

16.1
18.9
15.3
12.8
6.9

Day.

16....
17.... 
18....
19....
20....

21.... 
22.... 
23....
24....
25....

26....
27., . .
28....
29....
30....
31....

Jan.

.......

b

.......

4.7
4.4
4.2
4.1
3.8
3.6

Feb.

3.3
3.2 
3.0
3.0
3.0

3.0 
3.0 
3.0
3.2 
3.3

3.3
3-2
3.0
2.8

.......

Mar.

4.4
7.1 

39
46
8.5

10.0 
54 
59
15.3 
22

12.2
. *2

6.4
5.1
4.6
4.2

Apr.

3.6
3.5 
33
6.4
4.7

5.8 
13.3 
6.7
4.8 
4.6

4.1
3-6
3.6
3.5
3.4

May.

2.6
2.5 
2.6
3.4
3.1

3.1 
3.7 
4.3
5.6 
3.7

4.4
4.2
3.4
3.3
4.3
3.5

June.

28
26 
6.4
4.4
4.0

3.6 
4.1 
5.4
4.0 
3.5

3.4
3.4
7.5
7.2
4.4

NOTE. May 3-d, dock run down; discharge estimated at 3.2 million gallons per day.



ISLAND OF KATJAI. 17

<MontMy (Kacharge of W&iatoe River at elevation 3,700 feet, near Wsdmea, Kaned,-for the 
year ending Jwne SO, 1920.

\ " '

Month.

April..........................
May...........................
June......... .................

Discharge.

Millioa gallons per day.

Maximum.

4.7 
40 
99
45 
5.6 

28

ViniTmrm.

3.6 
2.8 
2.7 
3.4 
2.5 
2.7

Mean.

4.13 
4.64 
8.0 
7.92 
3.32 
7.73

Second-feet 
(mean).

6.39 
7.18 

27.9 
12.3 
5.14 

12.0

Total run-off.

Million 
gallons.

24.8 
135 
559 
238 
103 
232

1,290

Acre- 
feet.

76 
413 

1,710 
729 
316 
712

3,960

WAIALAE RIVER AT ELEVATION 800 FEET, NEAR WAIMEA, KAUAX.

LOCATION. Half a mile above confluence with Waimea Eiver and 10 miles north of 
Waimea.

RECORDS AVAILABLE. December 31,1915, to June 30,1920. Data from December 19, 
1916, to June 30,1918, have been revised in Water-Supply Paper 515.

GAGE. Gurley printing water-stage recorder.
DISCHARGE MEASUREMENTS. Made by wading or from cable.
CHANNEL AND CONTROL. One channel at all stages; straight for 120 feet above and 

200 feet below gage; right bank sloping and brushy; left bank vertical and clean. 
Control composed of boulders, shifting.

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 5.56 feet at 4.30 
p. m. December 3 (discharge, about 1,160 million gallons per day, or 1,790 second- 
feet); minimum stage recorded, 0.69 foot 11 p. m. December 1 to 10 a. m. De 
cember 2 (discharge, 2.9 million gallons per day, or 3.7 second-feet).

1915-1920: Maximum stage recorded, 6.55 feet at 10.30 p. m. December 18,1916 
(discharge, approximately 1,700 millions gallon per day, or 2,630 second-feet); 
minimum stage recorded, December, 1919.

DIVERSIONS. None.
REGULATION . None.
OBJECT OF STATION. To determine discharge above all diversions. Territorial land 

and water leased to Kekaha Sugar Co.
UTILIZATION. Water used for irrigation of sugar cane, rice, and taro and for domestic 

supply.
ACCURACY. Stage-discharge relation not permanent. Rating curves fairly well 

denned, used as follows: First curve July 1 to December 2.and January 16 to 
June 30; second curve, December 3 to January 15. Operation of water-stage 
recorder satisfactory except as noted in footnote to table of daily discharge. 
Records fair.

Discharge measurements of Waialae River at elevation 800 feet, near Wai/mm, l&iwi, 
during the year ending June 30^ 19%0.

' Bate.

July 17 
Aug. 22 
Sept. 3 
Oct. 29 
Dec. 31 
Jan. 28 
Apr. 27 
May 24 
June 28

Made by 

... ..do.......... ................................................

.WvV.,HMdjs 4 ,^- ....^. ....... ......... f ... ...................
SHf rA 'PatratMTraatii

J. E. Btewart.. ................................ ...................

Gage 
height 

. (feet). ,

0.93 
1.01 

.92 
1.31 

  1.12 
1.25 
.'84 

, .1.13 
.90

Discharge.

Second-
e -feet

10. 
Hi 7
8.8 

23.9 
  2fcf 

22.4 
8.8- 

15. 6,,  6.'0

Millioa 
gallons 

per day.

; 6.S 
7.6 
5.7 

15.-4
, , 17 

145
 ^. 5.7

. 10.1  ' 4.'4



18 SURFACE WATER SUPPLY OF HAWAII, 1919-1920.

Dtiifydisehatye, in* mMion* gallons, of Waialae River at elemtxm'800 feet, 
Kauai, for the year .ending 'June 30, 1920.

Day.

1... ...........
2..............
3.............:
4..............

6... ...........
7..............
Q

t:::::::::::::
10..............

11..............
12..............
13..............
14..............is.........:....
16....:.........
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28.............
2&... ...........
qn
31..............

July.

, 5.8
' 5.3

5.0
4.4
3.8

3.6
3.6

. 3.7
5.8

19 Z

    29
10.1
04
28
16.1

9.6
6.6
5.6
8.6

26

14.5
9.4
9.1
6.6
5.6

5.2
6.8

11.3
17.1

, 8.1
7.4

Aug.

18.1
13.6
7 8

6.4
6.4

6.2
5.5

10.0
O 0

6.6

5.5
4.7
4.4
5.2

14.8

21
9.4
6.2

14.8

20.0
9.4
6.4
5.5
4.8

4.5
4.4
4.1
4.0
4.0
3.8

Sept.

1O A

11.2
10.4
10.4
7 A

9.4
iq O
17 ft
ftfl

16.1

8.6
6.4
5.6
5.0

' 4.7

4.5
4.4
44
41
4 4

6.0
5.0
4.5
4.7
6.8

5.2
4.4
4.1
4 K

7.0

\

Oct.

7 9

5.8
E O

7.2
5.3

12.2
6.8
5 O

4.5
4.7

6.0
11.5
6.6
5.2
4.5

4 4
41
4.0
O o

9 7

8.3
6.2
5.6
9.6

10.7

6.4
14.8
43
99

9,6
7.0

-Nov.

&2
5.6
8.6
6.2
7.0

91 0

42
12 1
10.4

T S

14. ft

9 1
6.8
e Q

4.5

4.0
3.6
3.4
 l o
q A

3.2
3.5
6.5

11.4
5.8

5.2
5.2
44
3.6
3.4

Dec.

O ft

101
01 0

86
qo

30
17.6
iq A

48
45

26
17.2
14.1
12. 5
t*> ^

1&.7
H o

12.0
10.0
9 0

8.6
8 4

8.6
8.4
7.8

7.5
7,5
8.4

16.5
36
20.0

Jan.

17 9

11.2
9 4
8:6
C Q

23
48
15.424 "

56

16.4
iq A

42
93

310

340
196
58
36
37

67
4628'
23
20.0

20.0
17.1
15.1
13. 5  
12.4
11.2

Feb.

10.7
9 9
9 4
8.8
s t

9 A

9 1
7 S

7.2
6.8

33
17.5
11.0
,7.8
6.8

6.2
z s

e q

,5.2

48
47
A 7
4.5
4 4.

5.2
5.0
4.7
4.4

Mar.

41
4.0
q o
q o
0 »T

40
6.4

in
12.1
17 9

. 16.8
77
w
13-8
8.3

6.4
7.7

23
VI

14.8

12.6
37
61
19.3
25

20.0
12.6
12.1
Sil-
9.3
6.2

Apr.

7.0
11.4
28
36
17.4

10.1
7.0
5.65.0"
4 7'

4.5
A O

41
4-J.* -4--O'

4.2
41

36
15.4
8.1

10.6
iai
143
8.1
6.2

5.6
.5.0

May.

7.6

7.8
7.0
5.0

-3.8
, 0 O

6.2

June.

4 7
0 O

q K
0 O

10 O

.11.1
^
3 A

3 0

12.7
19 4.
IQ A

18.6
H O

27
28
12.6
6.6
E t>

42
6.g

,10,4
5.8
45

4.1
3 7

6.2
11.2
6.4

NOTE. Apr. 28 to May 24, recorder not working. Discharge estimated in miffloii'gallons *per day as 
follows;. Apr,, 28-30, 48; May 1-6, 4.5; 6-10, 4.0; 11-15, 3.6: 16-20,3.0; 21-24,6.5. Estima^s made by com 
parison with records for Waialae River at elevation 3,700 feet, and with records'ft* two station's on Koaie
Kiver. . . < : . . .,.

Monthly discharge of Waialae River, at elevation 800 feet, 'Mar Waimea, Kautti, for the
year ending June 30, 1920.

Month.

July...........................

April..........................

June ..........................

Discharge. , .

Million gallons per day.

Maximum.

34 
21 
.50 
43 

219 
318 
340 
33 
77 
36

28
340

Minimum.

3.6 
3,8 
4.1 
3.8 
3.0 
3.0 
8.6 
4.4 
3.7 
4.1

3.2
3.0

Mean.

10^6'
an
8.78 
8.62 

14.5 
31.2 
52.8 
8.07 

18.7, 
10.1 
4.86 
9,35

15.6

Second-feet 
(mean).

ML 4 
12.5 
13.6 
13. 3

8L7 
12.5 
28.9 
16.6 
7.52 

14.5
24.1

Qfotal run-off.

Million 
' gallons.

328 
251 
263

' 2er

1,640 
234
581 
303 
151 
280

5,700

r 
. Acre-, 

feet.

1,010 
772 
808 
820 

1,330 
2,970 
5,020 

718 
1,780 

930 
462 
861

17,500

EEKAHA DITCH AT CAMP NO. 1, NEAR WAIMEA, KAtTAZ.

LOCATION. 800 feet below intake and 85 feet below Kekaba Sugar CO.'B weir, 8 
miles by trail north of Waimea.

RECORDS AVAILABLE. October 26, 1917, to June 30, 1920. Staff af Fltutfe No. ?4, 
one mile below intake, March 18, 1916, to August 2, 1917; Weir, 8& feet above 
present site, November 8, 1907, to June 30, 1915. , ' if, ,' ! -; ! ,y

GAGE. Vertical staff read by Manuel Arruda. , v > v ! ; r
DISCHARGE MEASUREMENTS. Made from upper end of covered section of ditch.



CHANNEL *.#» CQHTJMH<.  >iteh about'9 ,ie»jk wid«'4ut'
for 100 feet above and below gage- Control is cqncrete-lined section of ditch and
probably permanent. 

EXTREMES OP, DISCHARGE. Maximum stage recorded during year, 3.50 feet 6 a. m.
and 7 p. m. May 30 (discharge, 65 million gallons per day, or 101 second-feet);
water occasionally shut off. 

,1907-1920: Maximum stage recorded, 2$f inches on weir, April, l&W '(discharge,
66 million gallons per day, or 102 second-feet)^water occasionally shut off. 

DIVERSIONS. Ditch diverts part of flow of Waiinea River. 
REGULATION. By head gates. 
OBJECT OF STATION.^-rTo measure water diverted from river by ditch. Land and

water owned by Territory and leased to Kekaha Sugar Co. 
UTILIZATION. Water used for irrigation of sugar cane and for domestic supply.' 
ACCURACY. Stage-discharge relation practically permanent. Two rating Curves

used: one used July 1-31 and one used August 1 to June 30. Both curves.
defined above 10 million gallons per day. Gage read to hundredths twice
Records good for all stages. '

Discharge measurements of Kekaha ditch at camp No. 1, near Waimea, Kauai, during 
the year ending June SO, 1920.

Date.

July 17

Oct. 29
Dec. 31
Jan. 28
Apr. 26
May 24

Made by 

.....do.. ........................................................

.....do..........................................................

" Gagfe '  
height

, (feet).;

' ^S-
3.30

3 20  a*i-
2.77
3.20

, a.38

Disci

Second- 
' feet.

74
92
98

. 86' '7*'

89
,   46

large.

MDllon 
canons 

per day.

47.5
59

, , 60
56
48  
44,5  ss

.,2fc5

Dfttty discharge,, in million gallons* of Kekaha ditch at cax$p No.^t neaf Waimeq,, 
for the year ending June 30, 1920. ., ;

Day.

I..............
2..............
3..............
4..............
5..............
6..............
7..............
8..............
9..............

10..............
11..............
12...;..........
13..............
14..   .........
15
#,.   .........
17..............
18..............
19..............
20..............
21..............
22..............
23..............
24..............
25..............
26..............
27..............
28..............
29...............
30..............
31..............

July.

36
31
31
29
27
27
27
29

. 47
64
61
58
53
64
fti

64
47
36-
47
64
fi4
58
58
42
39
3$
42
53
64
50
M.

Aug.

62
59
40
35
35
36
32
37
45
40
34
30
28
30
48
62
48
33
45

., 62

62
59
38
32
29
28
26
26
26
24
23

Sept.

.82
, 56'51

51
37
45
56-
62

I 62.
62
45
34
30
28
27
26
26

1 26,
24

' 25

26,
26
23
24
40
27
23
23
23
29

Oct.

30
31
30
34
29
62
At
$

; 30
28
26
51
34
28
24-

23
23
23
23
38
40
29
29
51
48
32
28
62
62
43
35

Nov.

28,
28
30
29
27
48
62
53
62
5.1
62
62
45
37
32
29
28
26
26
24

.26 51
43
53
38
^4.
30
28
26
26

Dec.

28'
40

' 35
15..8
15.8
7.9
1?,5
62»-,
15.8
15. 8 '  Ifc*'
23
45

'.59

45
45
45.
43
38
35 ",
94.
62
51
38
48
59
59
62
62
62

Jail.

23
38» 
48
62
62
62
62, m  
62
62' 82
62
62
40.
n o

11.0
L 11.0

2.8

10.0
48
59
59
59

! #5b. j

  . .-59.
36
59-

,59- 59'
  m

59' '' 59

  I 50.
5658'

62
59
53

-48.

, ,45' 43
; i. 43.

43
" 40

401 38
38
37
37
62
53
40
40

Mar.

- 37
37  "-'. 36<-

1 '35'
'48

62
62
62
6262'

: 82
62
62
-^
62
59

; 62
62
Oft

&' *'

62
62
62
62
62
62
62
62
59

Apr.

56
jj6

; i. 62
,62" '62

; 59
. 51

45
«
40",' 38

' ' 37
37
37
37
37
37

.62
62
56

, 62
62
62

. 62
51
45
40
40
38
37

'May.'

^uti82-
,,'32'.-'32'

32
32

,31'»-

32
31
32

' : 30
30

. 30i"29

34
40
35" '»!'

' 33

35
51
48
45
40
36
37
65
43

June.

34
31
2»
30
45

- '53
¥?
32
32
40
5|
el
62
62
A»

, 53
59
53
37
35
31
35

  85
34
31
30
30
31
48
35

NOTE. No discharge for days for which discharge is not given.



SURFACE WATEfc StfiPPLY OF HAWAII, 1919-1920.

Jftiriihly discharge of Kekaha <Kt&k fit camp JVb. jf, near Wctimea, KauoA, for the- year
ending June SO, <1920.   .

Month.

July..........................

January (22JJ days).. . ........

March. ........... .
April..........................
May...........................

The period (356^ days) .

Discharge.

Million gallons per day.

MiftximmTHi

64 
62 
62 
62 
62 
62 
62 
62 
62 
62 
65 
62

65

MlnjipHTn.

- 27 
23 
23 
23 
24 
7.9 
2.8 37'" 

35 
37 
29 
29

2.8

Mean.

47.1 
, 39.2 

36.6 
35.5 
38.1 
40.6 
48.8 
50.5 
57.1 
49.1 
36.1 
41.0

43.2

Second-feet 
(mean).

72.9 
60.7 
56.6 
54.9 
58.9 
62.8 
75.5 
78.1 
88.3 
76.0 
55.9-. 
63.4

66.8

Total run-off .

Million 
gallons.

1,460 
1,220 
1,100 
1,100 
1,140
Iy210
1,100 
1,460 
1,770 
1,470 
1,120 
1,230

15,400

Acre- 
feet.

3,' 370 
3,380 
3,510 
3,700 
3,370 
4,490 
5,430 
4,520 
3,430 
3,770

47,200

KEKAHA DITCH BELOW TTTNNEL NO. 18. NEAR WAIMEA, KAUAL*

LOCATION. 7$ miles below intake, 2 miles by trail from Waimea, and half a mile
below diversion for Waimea domestic supply. 

RECORDS AVAILABLE. April 7, 1908, to November 30, 1914, and July 20, 1916, to
June 30, 1920. 

GAGE. Vertical staff.
DISCHARGE MEASUREMENTS. Made from plank at gage. 
CHANNEL AND CONTROL. Channel cut in lava rock; fairly straight in vicinity of

gage. Control is old wooden weir. 
EXTREMES OP DISCHARGE. Maximum stage recorded during year, 3^56'feet-March

26-28 (discharge, 49 million gallons per day, or 76 second-feet) minimum water
shut off December 6 and 7 and January 19-27. 

1916-1920: Maximum stage recorded, 4.0 feet March 1-2, 1919, (discharge, 53
million gallons per day, or 82 second-feet); minimum, water shut off occasionally. 

DIVERSIONS. Small amount is diverted above station for domestic supply and occa 
sionally for irrigation of rice and taro. 

REGULATION. By head gates. 
OBJECT OP STATION. To determine discharge above first important lateral, also

determine ditch losses between intake and station. Territorial land and water.
Important in connection with proposed homesteads. 

UTILIZATION. Water used for irrigation of sugar cane, rice, and taro, and for domestic
supply. 

ACCURACY. Stage-discharge relation changed slightly August 9. Rating curves well
defined from 10 to 50 million gallons per day, used July 1 to August 9 and August
10 to June 30. Gage read to hundredths once a day. Records good.

* Published as "Kekaha ditch at weir below tunnel No. 12, near Waimea, Kauai," in Water-Supply 
Paper 3.1& and as "Kekaha ditch at tunnel No. 12, near Waimea, Kauai," in Water-Supply Papers 330 
and 430.
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Discharge measurements of Kekaha ditch below twnnel No. 12, near Wcrimee, KmOti, during 
the year ending June SO, 1920.

Date.

July 20 
Aug. 25 
Nov. 19 
Dec. 11 
Jan. 9 

20 
Feb. 26 
Mar. 12 
Apr. 5 
May 5 

25 
June 30

Made by 

.....do..........................................................

.....do. .....................-...........................-....
J. E. Stewart...................................................
.....do.............. ............................................

.....do..........................................................

.... ,do................................. .............. ............

.....do..........................................................

Gage 
height
(feet).

3.52 
2.14 
2.05 
1.35 
3.40 

-.05 
2.62 
3.20 
3.34 
2.24 
2.77 
2.84

Discharge.

Second- 
feet.

60 
38.5 
35 
20.5 
78 

.1 
53 83 " 
73 
41.5 
56 
52

Million 
gallons 

per day.

39 
25 
22,8, 
13.2 
50 

.06 
34 
53 
47 
27 
36 
33.9

Daily discharge, in million gallons, of Kekaha ditch below tunnel No.
the year .ending June SO,

, near Waimea,

Day.

1..............
2..............
3..:...........
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16......;...,...
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30...:..........
31..............

July.

34
34

.34
33
33

33
27
28
28
45

45
45
44
44
44

44
37
31
31
42

42
45
37
34
34

33
31
31
45
39
39

Aug.

42
42
39
39
37

37.
36
34
37
39

39
39
46
46
46

48
48
46
46
30

39
39
37
27
26

24
24
24
24
24
24

Sept.

44
44
34
44
36

37.
34
41
48
is

41
29
25
24
24

24
23
23
23
21

25
24
21
19.4
23

23
21
22
23
26

Oct.

26
34
27
27
25

43
39
41
25
34

23
39
32
29
23

20.0
21
18.7
19.4
22

IQ n

29
31
37
41

9Q
24
1°.

AA

39
31

Nov.

25
25
22
25
24

32
48
48
48
43

46
44
4ft
44
39

29
32
25
27
29

25
44
25
39
24

29
27
26
25
24

J>ee.

26
27
50
26
26

21
43
4ft

21
21
20.D
39
4X1

44
4A

37
3638>

34
39
41
39
31

41
AO

48
48
AC

4ft

Jan.

W A

19.4
19.4
44
44

46
46
46
46
41

43
43
43
43
48

O q

3.9
.9

41
41
41
43

Feb.

43
43
43
43
43

43
37
43
43
43

43
43
Aft

4fi

44

39
39
37
36
34

34
34
36
34
34
O?

43
$7

34

Mar.

34
32
31
31
31

31
43
43
44
44

44
44
44

,44
44

46
46
4ft
46
48

£42
AO

48
48
AQ

IV\
VI
en

AQ

4R
AA

Apr.

44
44
44
46
46

46
44
QQ

37
37

36
36
34

, 34
34

34
34
36
46
44

44
44
44
44
43

A9

36
34
00

32

May.

31
31
29

. 29
27

25
27
27
29
29

27
27
26
26
26

26
26
2ft
37
31
<ta
9Q
90
afi
41

'" SQ

41
<u
3t
44
43

June.

32
29
27
28
27

4ft
34
9Q
29
fUf

44
44
46
46
4ft

43
44
44
37
^1

9O

27
36
34
9Q

2?
27
on
QQ

39

NOTE. No discharge for days for which discharge is not given.



SURFACE WATEJi SUPPLY OF

Monthly discharge ft/Kekaha dittch below tunnel jVe, t%,
ending June 30, 1920.

, 1919-1920.

.,,J&W(i»/6£ A« $$0?

Month.

July...........................

October.....   ........ ........
If ovember ....................
December (29 days)...........
January (22 days) .............
February .....................
March... .....
April..........................
May...........................

The period (355 days) . . .
i -

Discharge.

Million gallons per day.

Maximum.

45
48 
48 
44 
48 
50 
48 
46 
50 
46 
44 
46

50

Minimum.

27 
24 
19.4 
18.0 
22 
20.0 

.9 
34 
31 
32 
25 
26

.9

Mean.

37.0 
36.7 
29.8 
36.1 
33.6 
36.9 
34.7 
39.8 
43.4 
39.7 
31.0 
34. fl

35.6

Second-feet 
(mean).

57.2 
56.8 
46.1 
46.6 
51.1 57.1   
53:7 
61.6 
67.1 
61.4
48.0 
54.0

55.1

Total run-off.

Million 
gallons.

MSO 
1,1*0 

$94 
934 
989 

L.070 
'76* 

1,150 
1,340 
1,190 

861'  ' i;o6o
12,600

Acre- 
feet.

3,520 
3,490 
2,740 

, '  2,860 
3,04O 
3,280 
2,350 
3,54O 
4,130 

' 3,660 
. '- 2,950' 

' 3,210

38.800

WAIMEA DITCH NEAR WAIICEAt KAtTAI.

LOCATION. 1J miles below intake, at lower portal of tunnel No. 22, 2£ miles north of
Waiinea and 1J miles below old station. 

RECORDS AVAILABLE. March 20, 1916, to June 30, 1920, at present site. November
4, 1911, to September 30, 1913, at old location at ditch intake. Station was
reestablished February 28,1916, but there was no gage height reading until March.
20, 1916.

GAGE. Vertical staff.
DISCHARGE MEASUREMENTS. Made from foot plank 10 feet below gage. 
CHANNEL AND CONTROL.-r-Clean channel about 4 feet wide in solid rock. 
EXTREMES OF DISCHARGE. 1916-1920: Maximum stage recorded, 1.50 feet at 7,35

a. m. November 11, 1919 (discharge, 8.4 million gallons per day, or 13.0 second-
feet); minimum stage recorded, ditch occasionally dry. 

DIVERSIONS. Ditch diverts from Waimea Eiver. 
REGULATION. None.
QBJECT OF STATION. To determine amount of Territorial-water diverted for Waimea 

'  plantation (fee simple land).
UTILIZATION. Water used for irrigation of sugar caste and for domestic supply. 
ACCURACY. Stage-discharge relation practically permanent. Bating curve well

defined above 1 million gallons per day. Gage read to hundredths twice daily.
Records good.

Discharge measurements of Waimea ditch, neqar Waimea, Kauai, during the year endinp
June SO, 1920.  '-

Date.

July 18 
Aug. 25 
Nov. 20 
Jan. 9 
Feb. 26 
Apr. 5 
May 5 

25 
June 30

Made by  

.....do.........................................................

.....do.........................................................

.....do.........................................................

.....do.........................................................

.....do.........................................................

 i .

Gage
height 
(feet).

0.95
.87 
.85 
.86 
.83 
.85 
.95 

1.00 
1.05

Discharge.

Second- 
feet.

5.1 
5.3 
5.1 
5.0 
4.1 
4.7 
5.6 
6.6 
6.8

Million 
gallons 

per day.

3.3: 
3.4 
3.3 3.2- 
2.7 
3.O 
3.6-
4. a
4.4



OF

Daily discharge, in ih$li&%
' l . ,' !','". '' ' -' i}i B'JMil :  

ending June SO, 1920.
i, for the year

00', / >Ti r .,.,.{

.*»..;
i... ...........
2.............. 
3..............
4..............

6..........".:..
7..............
8........ r ....

12 !"""!!!;!
19.. ............

16 '*   '' ''

J7...... ........
18..............
19..............

21.............. 
22..............
23..............

25..............

26..............
27..............
218..............
29..............
30..............
31..............

-**»*

4.0 
2.6
2.7

.3.0

3-V
3.0
3.3
4.2
6.8

-« 6.J2 
6.6
5.5

 -7.Q 
7.3
7.0*

5.7
4.8 
4.4

7.5 
6.6
5.7

. . 5;0
4. <f

4.0
4. n
4.4
6.6
6.2
5.0

<**

4.6 
6.6 
6.6
5.0

' 4:2
4.0
3.6

' I"?

2.2

> ! 6'2

6.6
e.o
3.9 
4-6

6.8 
6.2
4.4

. , a JL

3.3

Q 9
Q A

3.0

3.3
3.0

I**

3-9,
5.8- 
4.0
4.4
4.0;

5.0
5.7

7,0

t5 f *

la
! 4$

A A

4.4 
4.0 
4,0

4.8 
4.2,3.9*'

4.6

4.6
4.2

4.0
4 rt

.0*,

4>6 -- 4.4 
4.4
4.2

-4.4'

5.7
4.6

4.4

, 4.4 
5.2

  .8.0
, 4.4 

4.2

4.0
3.6
4.0
4.4

, s.e
4.0 

- 2,6'"- 2.J5 '

.......

Noy.

.......

£ y
5.7

ff.6
5.2
3.6
8.7
5.5

8.0 
7.5
6.6
4.6 
3.4

3.6
3.3
3.3 
3.3 
3.3

3.6 
4.0
4.0

3.4
3.4
3.3
3.9

.......

Dec.

4.2 
2.t»

.2

*fl
2.5
.5

1.4
1.6

, 1.2
.9

.......

1.8
1. 1
1.8 
1.6 
1.3

1.1 
1.0
3.9

2 7

3.2
4.8
4.4
4,6
4.6
3,3

Jan.

3.2 
3.4

, 3.*
3.3
5.0

: 4.-0
5.0
4.8
4.6
5.7

4.6 3.4'
3.6
4.4

- 1.8

.. f ".'.'.

'

*

'

Fel?.,

2.3aw
3.0
3.0

2.5
2.6
2.1
3.0

, 3.2

2.3
4.4

,3.4
3.4 
3.3

3.4
3.6
3.6 
3.4 
3.2

3.2 
3-3
3.8
3. «
3.4

4.2
4.2
4.0
4.0

.......

, Mar.,

3.9 
 '  3l;4-

3.91
4.4

4:0
S.6
ti.r
4.8

. 4,6 
4.4
,4.6-
4,4

4.0
, 3:S

1.5

2.3 
2-3
3.0
2-6
2.6

2.6
2.5
2.3
1.8
3.0
2.7

,h 
.3.0- -s:?
 '3-f'

3.1

fcro
n f- n
i~ 4

    3,9
3.9
id

. 1.0
.4.4 '"4.2 
4.2.

4.6"4.8
4. a

, 4 a

4.8
4.8
4<fr
4.8
4.2

7 "/u

i   ; H '    . 
,4.0

-' '4'p
   4> Jv

-''*.*>
A n

" 4 u
§ AT

1 4.s «'

r|;g
'rd
44lO-

l:f
4.6,

t! 4;.6
5-S
S.O

s.d
5.0

4.2
5.2
4.8

j , .

' i.-a
'4.2

/ ,1 fL'4

><-' 5.7
,   5.0
'' 4.2

, 5.5 "  6.6
4.2
4.2 
5.0

'" 4.4

  ^~\

:  3.64.4
8.1

4 2

3.6
4.0

A. 4.4
5.5
5.7

NOTE. No discharge for days for which discharge is not given. 

Monthly (Sadfearije of Waimea ditch near Waimea, Kauai, for the year ending June 80,1920.

Heath.

July..........................
August (30 days). . . . ;^ . .   . ,.A

January (H| days). ...........

Jlareh,......,......;.......,.^
April......................:...
M^r- .........................
June... ...,, ................. i.

Th« period (J34i days) . .

Discharge.

Million 0o11ruie no

TtfftfiWiiiiri-

7.5 
6.6, 
7.0 
5.7 
8.0 4.8' 
5.7 

'4.4 5.7' 
4.'8' 
5.7 
6.6
8.0'

HyinimliTn

2.6 
2.7 
3.9 
2.5 
3.3 
.2. 

1.8, 
.2.1 

1.5 1.9- 
3.9, 
3.4
.2'

rday.

Mean.

5.D5 
: 4.37 

4.51 
4.38 
4..S4 
2.30 
4. IS 
3.24 
3.51 
3.82 
4.50 
4.51

4.08

Second-feet 
(mean).

7.81 
6,76 
6.98 
6.78 
7.02 
3.56 
6.42 
5.01 
5.43 
5.91 
6.96 
6.98

6.31

Total run-off.

Million 
gallons.

156 
131 
135 
101 
127 
62.1 
60.2 
84.1 

109 
115 
139 
135

1,360

Acre- 
l.eet. ,-,

480 
402 
415 
400

334 
352 
428 

 415

4,190



StTBFACE WATER SUPPLY OE HAWAII, 1919-1920.

DITCH NEAR WAIXEA,

LOCATION. 200 feet below wire suspension bridge across Waimea River and 2 miles 
above Waimea; reached by wagon road up right side of Waimea River.

RECORDS AVAOABLE. October 9, 1911, to October 31, 1919, wnen station wafr dis 
continued.

GAGE.-rVertical staff on right bank; read by UkiTakata. ....'.
DiscHAR&E MEASUREMENTS. Made from pfonk.
CHANNEL ANB CONTROL. Straight for 50 feet above and 30 feet below gage; mud 

bottom. Stage-discharge relation .affected by growth of grass and weeds in chan 
nel; current sluggish. '  

EXTREMES OP DISCHARGE. Maximum stage recorded during year, 1.24 feet at 6 a. m. 
October 6 (discharge, 4.8 million gallons per day, or 7.4 second-feet); minimum 
stage recbrded, 0.60 foot at 7 a. m. and 6 p. m. July 4 and {6 p. m. September 20> 
(discharge, 0.9 million gallons per day> or 1.4 second-feet)i;  - . .... .< '.

1911-1919: Maximum stage recorded, 1.98 feet at $ a. pi. August 4, 1918 (&&  
, charge, 12.1 million gallons per day or 18.7 second-feet); ditch occasionally dry.

DIVERSIONS. Diverts from Waimea Rive*. <
REGULATION.1 By head gates. ' , ,
OBJECT OF STATION. To determine amount of water diverted by ditch which irrigate* 

rice and taro in village of Waimea.
UTILIZATION. Water used for irrigation of rice arid.tare. ,
ACCURACY. Stage-discharge relation riot permanent. Rating curve poorly defined; 

Gage read to hundredths twice daily. Records poor.

Discharge measurements of Kamenehune ditch near Waimea, <JTauai,. during thf'.yeaf;
ending June fiQ, 1920. *      

. . . . . . . '   !    !

Date.

July 18 
Aug. 25

Made by  

"W.V. Hardy.... ............... .  .'.'.. .'.'I...................

height

0.78
.84

Discharge.

..Second-

2.7 
3.5

Million,

per day.

1.75 
2.3

Daily discharge, in million gallons., of Kamenefyme $0$, near Waimea, Kauai, for the
year ending June 30, 19%0.

Day.

i.. .............
-2.. ...... ........
a t .
4...............
lt . .............

,IL. .............
1.. .............
af:::::::::::::::

10.....;.........

11...............

12...............
13...............
14............^.
15.. ........ ..!..

; July.

2.2
2.0
1.4
.9

1.7

1.6
2.2
2.0
2.8
3 A

3.4
3.5
3.3
3.3
3.0

Aug.

1.9
1.6
3.5
2.7
2.1

1 S

1.7
2.0
1.9

- 1-^6

2.0
1.6
1.4
1.3
1.5

Sept. t

2.3
3:3
2.4
1.4
M
t' 9

2.5
3.5
3.3
2.4

1.8
1.6
1.8
2.0
2.0

Oct.

2.1
2.22.4"

2.2
2.2

4.0,2.4'
1.6l.,8'-
1.8

2.0
2.3
2.8
2.5
2.0

D&y.'

16.. ....w. ;.....IT......!.:.:.....
,18...............
"1O '
J20.. ......'.'.....

21.........;.....
22.......:.......
231..............24.......:.......
25...............

26...............
27...............
28...............
29...............
30...............
Q-l

July.

2.7-
2.7
2.8
2.8-
3.4

2.3
2.4
2.4
2.2
2.0

1.6
1.2
1.1
3.6
3.5
2.3

Aug.

3; 6
3.3
2:3
2.2
2.0

2.8
2.7

2.8

2.6
2.1
1.6
1.3
1.3
1.1

8ept; ;

.-,«. ! »   '.,£} «'H
1.3
1.3

- 1. 7
1.-5-

. 1.7
; ''137"

2.0

2.0
1.9
1.7
1.8
2.0

" 'Oct. '
i':  '>' !', , '

"    ' i.'!i
  '. =- J.'0

t*Q
2- ->s '2;f

. iHi". 

*$
  '2.^
,, 2- 3
'-' 3.2

3.0

3.2
2.4
3.8
3.4
2.5
2.0



ISIANB OF

Mbnltyy discharge of Kammehwne ditch near Waimea, JSaw^t, /or
. . -1 , ,?0, mo. .

Month.

July..........................
August,... ....................
September. .................
OCTOber. ......................

The period.l... .........

l , . Discharge,

' ,. Millian gallons per day.

Maximum.

3.6 
3.6 
3.5 
4.0

>fjlnJT"M'r".

! 0.9 
1.1 
1.2 
1.6

Mean.

2.46 
^ 2.15 

1.96 
2.43

Second-feet 
(mean).

3.81 
3.33 
3.02 
3.76

Total run-off..

Mp<m 
;.^d5&!.

: \ '' '

76.3
 66.5 
58.6 
75.3

-' 27f

  Awe- 
feet.

234 
205 
180 
231
m

HANAPEPE BIVER AT KOTTLA; JEBAR, JSUEEUE,!    i 
LOCATIOK. Immediately bej^ow junction with Manuohi Stream, 500 feet below siphon

at Koula and 5 miles north of Eleele. 
RECO%H>S AVAILABLE. May 13,| 1917, to June 30,1920. August 16", 1910; to December

15,1916, at old site half a mile above present gage* 
GAGE. Vertical staff gage read by D. E. Horner. Friez water-stage reeprder at old,

site carried away by flood of December 18, 1916. 
DISCHARGE MEASUREMBNI:^ Ma^e by wading at gage. .,.

ANti CONTROL. Boulders and gravelj shifting in floods. One channel at 
all stages; straight for, 1,200 feet above and 300 .feet below station. Left bank;, 
high .and steep; right bank low and sloping and subject to overflow at high stages.. 
Banks covered with brush. , . ' 

S ot DISCHARGE. Maximum stage recorded during year, 8.90 feet at 5 p. 1% 
January 15 (discharge, 2,550 million gallons per day, or 8,950 second-feet); mini- 

" mum stage recorded, 0.42 foot at 5 p. m. March 2 (discharge, 7.6 million gallons 
per day, or 1L.8 second-^feet), , . , . .

1910-1920: Maximum stage at old station above inflow of Manuahi Stream
occurred' iDecember 18, 1916 (water-stage recorder and shelter earned'.'vwstytyjk-
flood and stage not recorded (discharge in excess of 5,000 million gallons per day);
minimum stage recorded, 0.95 foot December 30 and 31, 1913 (discharge, 7.1 mil-

( fton gallons per day, or 11 second-ieet).
DIVERSIONS. Hanapepe ditch and a sjnall ditch for.4rrigati.on of rice.,4iy^t part of

  flow aboye;;i3bition. /
REGULATION. ^By diversions only. ?"' "    : : '   >"   '  '",
QPJECT OP STATION. ^To determine discharge of stream at boundary between fee 

i? laimple land[above and Territorial land below. ' . / 
IJjtoiazATioN^Part of flbw diverted for terigation of sugar cane, rice, and taro. : ' 
AcctTRACY. Stage-discharge rebtion not permanent, but shifts confined wit34a 

, narrow Jifciits. Eating curves, fairly well defined between 10 and 200 
,. gallons j$6r day used July i to January 16 and January 17 to June 30. 

to hunditedths once idaily. Eecords'.fair. '.'' r

Discharge m&tsuremenfa of Hanapepe River at Koula, near EUele^ Kami, during 
,: . - year/encKng June'30,$920.

Date.

Discharge.

.Seoond- 
Heet.

Million 
, galloas 
per day.

July 19 
Aug. 26 
Nov. 29 
Jan. 29

Apr* 3* *
June 27

tba 
M. H. Carson

'-.'W

.98

   ft

13.6'

37u:

8.5 
24.1
23.9



SURFACE WATER' StTP^LY OF -HAWAII, 1919-1920.

Butty (Kbcharge, to mtlKon galft/hs, of jffdnapepe 'River M ITowJa, near Ekde, Kaugi,fAr 
the year ending Jwne SO,

D&f.

l....y......

3...........
4...........
5...........

6...........
7...........
8...........
9...........

10...........

11...........
12...........
13...........
14~i.. t ...-.'.j
15...........

1*...^..J.
17...........
18...........
19,.- - ,»,...,.... .

21...........
22...........a..-.^.»^ ;
24il::i;:::::::
26......]....
27...........
28.,...,....,,
291.... .......
30-... .......
31,.. .,....,.

Jtay.

Bft ,
fa A
i^n
15.8
-IRQ

If 1

20
ifi rt
20
20

82
23 '

' 30
i^a .
41

.50,,,
oo-

20
1O K

200

72
43

.83 
26
22 '

Id. 5
65
27 .110 v '

,63

Aug.

123
45'-on

23
26
ftt

20
1 ft A

15.8
1 \ 9

18.0
14*
26

  2$'

KA >

2i
18 0
20 " S''
in
20
l&O 
is &
5'i S'

fe A
1 e Q

1<1 S

14.4
lA'fi
ICO

Sept.

20'26
41

47

43
65
AX

350
"U

26 2Jt>: ;
20

i 1 K Q
1 ft A

. 3ft, A

rff\

 to c

10 n^f^

00

19.5.:m$~
1ft O

34'

^9
20
23
2§
30.

Oct.

23
01
99'

20

18.5'
ia o
1ft A

17.1
16.2

17.1
J8.4-1
17.1

' 14i4;
14.4

14.f
' 1 ft' IV

16.*
O7

300

1ft ft
23
«M

28

19.0
OA

»3
QT
<ti

Nw.

34 ; '

41
no

^4

41
44

30
34
QA .

9Q
fta ft,?
20
1T.1
1 K Q

I 14i4
14.0
Iff 'K

13: 5
«.!.'* 

17,1'*-
i..34: ,

sh i

  -9ft '

%i
IQ n

' 1^ 'B

Bee.

['   M -
1 Iftft

*^K;
QO

  72
. M.

54
I ofln

lAd

C9;,TO:- !-
70M.
>ul

"S

45
  J.PI

' d^t

JO

; 8ft
SO ,
1ft 'A

' IV A

17.1
16.6
16.2
Itl
M "

Jan.

-. m - f
1ft 9

17.1
18.0
15.8

15.3
14,4
14.8
15.8
33

20
, A&v:-.

17.1

1 S60

1 820 '' *«
i ' 7«

  71
'63

{& '
, -68. ei

Si!

58
58
S
9A

Feb.

16.5
Id. R

, ,1.1.6rt.i
' in a

10 3
in i
U £

9 4
» i

700
m-

00

. lil A
in i

. ift i
' ft 'K'

*0»8,,
m i  h> A '

m i
10»3

HI
. & A

^ '«t l l

itO

8.0
7 a

Mar.

7.8
*T J£

7 Q
7 Q
8.6

10.0
8.6

164
121

41

68
.133-3 ,

1 Q A

1ft*
o e

Q I

400 '
280

51
24

400
jl*a : .

164 '

384ft'

13.0
11.6
in Q
frf

Apr.

850'
116

88
1,450

QQ

1 3?

16.6
16.6
14 n
10. 3

9 0

tii ft
1A Q

1A 2
l^t 4.

10.Q
9 4

r "11O

o-i

11.6

W 4

49
I3.P 
9 6
9 4 '

9 1
9.1
8.9
ft i
9 1

May.

8.6
Q A

8.4
8.5
8.5

S i

8 ^
8.2
8.2
8.2

8.1
Q A

8.5
8.4
8.2
a K

ai
10.3
IQ A
'O 4

16.6
M

280 
121
<n

149
23
12.5
11.4
10.1'94'

  June.

8.9

8.6
9.4

156

16.6
11,6-
10.*-
94

73

83
68
CO

73KA

§ »

22
13.7
14 ft
83 <

no .
15.9

, 12.5

21
18.8
54.0-
8*
21

NOTE. No. gage reading Jan. 31; discharge estimated at 27 million gaEtfns per day.

Monthly fKsekar^e o/ Hornpipe River at Koula, mar Eleele, 
: ; . , June $Qt ,192&.

the year ending

f M<fe&. '

July.............................
,Ab|asl... .......................
September _ ;......,.........,..

November : . :....i.. ............
Decenajer..^,.......-.......,..

FafcWaty............!,...........
March.
April............................
Jfey...... .......................
Jnae.. ............:.............

Discharge.

Million gallons per day.

Maximum.

200 
133 

-310 
300 

41

 -. 1 'tfOi 
400 

1.450 
280 
166

2,350

Minimum.

13.5 
14** 

  15.8 
14.0 
1X5 
1.6.2 
14.4 
7.ft 
-T.|

  «.¥
8.1 
8.8

7.6

Mean*

45.6 
": 26,0 

40.6 
40.3 
24.2 

200 
183 
39.i
it 9 

31.0
' > 41.3

69.6

Second-fee^ 
(mean).

. ." 70^6 
  ;  48*2,

3T.4B" 
/'«"
, '150' 

48.0 
63.0

107

Total run-ofi.

Jiaiioa 
, gallons.

1,41Q

'727 
6,190

l't l4» 
2206 
£0*6 

960 
1,940

25,300

Acre- 
feet.

4,340
 ,- 8370A,m- $$#*

3S3QL
19,000 
15500 
f,480 
$750 
9.480 
2,950 
8,800

77,600

RANAPSfE DITCH AT KOTTLA, HEAR EIJSELE, KATTAX.

LOCATION.  At first flume below siphon at Koula, 4 miles below intake and 4| miles
north of Eleele.

RECORDS AVAILABLE.   January 25, 1910, to June 30, 1920. 
.   Verfical staff; read by D. E. Horner.

.  Wooden flume; straight for 50 feet above and 100 feet below 
gage; w«ne Vegetal .growth on bottom and aides of flume. <3o$6roi fMrly pe* :̂ 
manenti < < ,' ' ,



ISLAND OF KAUAI. 27

EXTREMES ov DISCHARGE. Maximum stage recorded during year, 3.14 feet at 7.10
a. m. April 4 (discharge, 34 million gallons per day, or 53 second-feet); ditch
occasionally dry. 

1910-1920: Maximum stage recorded during period of record 3.20 feet 4 at 7 a. m.
April 10, 1918 (discharge, 36 million gallons per day, or 56 second-feet); ditch
occasionally dry.

DIVERSIONS. Diverts part of flow of Hanapepe Kiver. 
REGULATION. By head gates. 
OBJECT OP STATION. To determine discharge of ditch at boundary between fee

simple land above and Territorial land below.
UTIIIZATION. Water used for domestic supply and for irrigation of sugar cane. 
ACCURACY. Stage-discharge relation practically permanent. Eating curve fairly

well defined. Gage read to hundredths once daily. Records fair.

Discharge measurements of Hanapepe ditch at Koula, near Eleele, Kauai, during the year
ending June 30, 1920.

Date.

July 19 
Aug 26 
Nov. 29 
Feb. 27 
Apr. 3 
May 5 

27 
June 27

Made by 

ShiroTakabayashi........... ..................................
.....do..........................................................
.....do..........................................................
.....do..........................................................
.....do..^. ......................................................
W.V. Hardy..................................................
Shiro Takabayashl ............................................

Gage 
height 
(feet).

2.68 
2.16 
1.84 
2.16 
3.02 
2.31 
2.92 
2.98

Discharge.

Second- 
feet.

45 
31.5 
24.6 
31.5 
51 
36 
49 
45.5

Million 
gallons 

per day.

29 
20.4 
15.9 
20.2 
33 
23.1 
31.5 
29.5

Daily discharge, in million gallons, of Hanapepe ditch at Koula, near Eleele, Kauai, for 
the year ending June SO, 1920.

Day.

1. .............
2..............
3..............
4..............
5..............
6..............
7..............
8..............
9..............
10..............
11..............
12..............
13..............
14..............
15..............
16..............
17..............
18..............
19..............
20..............
21..............
22,
23..............
24..............
25..............
26..............
27..............
28...:..........
29..............
30..............
31..............

July.

25
25
23
23
22
20
22
22
22
27
32
30
32
29
29
28
27
25
29
31
28
29
38
27
28
31
28
32
30
31
31

Aug.

32
31
29
28
28
26
25
28
25
24
23
22
25
27
29
31
28
26
25
29
29
28
25
24
23
22
22
21
20
21
21

Sept.

29
25
2828-
27
28
28
28
32
29
28
25
24
23
22
22
23
21
22
28
24
22
20
19.6
20
23
20
23
27
27

Oct.

23
23
24
21
22
20
20
18.9
.1&9
18.2
19.6
17.6
176
17.6
17.6
17.6
22
17.6
23
28
28
25
24
24
24
23
24
28
28
28
29

Nov.

25
26
24
23
25
23
28
23
24
27
25
22
22
22
18.9
18.9
17.6
17.0
16.4
16.4
20
20
25
22
20
23
22
20
17.0
16.4

Dec.

15.2
28
30

2.9
12. S
17.6
19.6
19,6
19.6
20
20
24
28
26

Jan.

24
23
22
22
22
22
22
22
22
29
24
22
22
32
3.3

4.2

Feb.

14.5
15.0
18.9
18.9
19.6
19.6
20
21
19.6
20
32
31
29
27
26
24
23
24
22
22
22
20
20  20
22
22
22
22
21

Mar.

21
21
20
20
21
24
22
32
32
28
28
28
28
28
24
23
33
32
32
32
33
33
32
32
32
32
32
32
30
30
28

Apr.

32
33
33
34
32
32
32
32
32
32
32
31
31
32
32
31
28
33
32
32
30
30
32
28
27
27
25
25
28
24

May.

24
24
24
24
23
23
23
23
23
24
23
24
23
22
22
24
22
30
32
25
31
32
32
31
32
32
31
30
28
27
24

June.

24
23
23
24
32
31
28
28
25
31
31
32
32
32
32
32
32
32
32
32
32
31
32
32
32
32
32
32
32
32

NOTE. No discharge tat days for which discharge is not given.
4 Supersedes erroneous figures published in Water-Supply Papers 430, 445, 465, and 485. 

48298 24 WSP 516- 8



28 SURFACE WATER SUPPLY OF HAWAII, 1919-1920.

Monthly discharge of Hanapepe ditch at Koula, near Eleele, Kauai, for the year ending
June 30,1920.

Month.

July...........................

September ....................
October .......................

December (13J days) ..........

April..........................

June..........................
The year (331& days) . . .

Discharge.

Million gallons per day.

Maximum.

32 
32 
32 
29 
28 
30 
32 
32 
33 
34 
32 
32
34

Minimum.

20 
20 
19.6 
17.6 
16.4 
2.9 
3.3 

14.5 
20 
24 
22 
23
2.9

Mean.

27.3 
25.7 
24.9 
22.3 
21.7 
21.6 
23.4 
22.0 
28.2 
30.5 
26.2 
30.2
25.6

Second-feet 
(mean).

42.2 
39.8 
38.5 
34.5 
33.6 
33.4 
36.2 
34.0 
43.6 
47.2 
40.5 
46.7
39.6

Total run-off.

Million 
gallons.

846 
797 
746 
692 
650 
283 
338 
638 
875 
914 
812 
907

8,500

Acre- 
feet.

2,600 
2,440 
2,290 
2,120 
2,000 

869 
1,040 
1,960 
2,680 
2,810 
2,490 
2,780

26,100

MANTTAHI STREAM AT KOTTLA, NEAR ELEELE, KAUAI.

LOCATION. 100 feet above confluence with Hanapepe River at Koula and 5 miles 
north of Eleele.

RECORDS AVAILABLE. May 13, 1917, to June 30, 1920.
GAGE. Vertical staff; read by D. E. Horner.
DISCHARGE MEASUREMENTS. Made by wading at gage.
CHANNEL AND CONTROL. One channel at all stages; straight for 100 feet above and 

below gage. Banks slope gently. Control composed of large boulders; fairly 
permanent.

EXTREMES or DISCHARGE. Maximum stage recorded during year, over 6.00 feet at 
5 p. m. January 15 (discharge, over 810 million gallons per day, or 1,250 second- 
feet); minimum stage, 0.16 foot at 5 p. m. May 11 and 5 p. m. May 17 (discharge, 

  0.50 million gallons per day, or 0.8 second-foot).
1917-1920: Maximum stage recorded January, 1920; minimum stage recorded 

0.20 foot June 24, 1919 (discharge, 0.05 million gallons per day, or 0.08 second- 
foot).

DIVERSIONS. None.
REGULATION. None.
OBJECT OP STATION. To determine discharge of stream in connection with water 

rights of Territorial lands below. Water rises on fee simple land.
UTILIZATION. Manuahi Stream empties into Hanapepe River, part of flow of latter 

is diverted for irrigation of sugar cane, rice, and taro.
ACCURACY. Stage-discharge relation changed by flood of January 16. Rating tables 

July 1 to January 16 and January 17 to June 30, fairly well defined between 0.3 
and 30 million gallons per day. Gage read to hundredths once daily except 
January 16 to February 26 when gage was out. Records fair when gage-height 
record was kept.

Discharge measurements of Manuahi Stream at Koula, near Eleele, Kauai, during the
year ending June SO,

Date.

July 19 
Aug. 26 
Nov. 29 
Jan. 29 
Feb. 27 
Apr. 3 
May 5 

27 
June 27

Made by  

.....do..........................................................

.....do..........................................................
J. E. Stewart...................................................
ShiroTakabayashi..................................... ........

W.V. Hardy..................................................

height 
(feet).

0.56 
.40 
.51 
.52 
.22 

1.08 
.22 
.61 

' .50

Discharge.

Second- 
feet.

2.0 
.45 
.75 

4.6 
1.05 

30.5 
1.0 

10.6 
5.0

Million 
gallons 

per day.

1.3 
.3 
.5 

3.0 
.7 

19.6 
.65 

6.8 
3.2
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Daily discharge, in million gallons, of Manuahi Stream at Koula, near Eleele, Kauai, 
for the year ending June SO, 1920.

Day.

1. ............. 
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

July.

0.9
.8
.6
.5
.3

.3

.2

.2

.3

.4

10.8
2.7
3.5
12.5
4.3

2.9
1.4
.8

1.4
14.2

3.9
3.5
2.0
1.6
1.0

1.4
1.1
1.8
2.3
1.4
2.3

Aug.

14.2 
4.4
2.3
1.8
1.8

1.4
1.4
1.1
.8
.8
'.8
.6

1.1
.8

1.4

4.4
1.4
1.1
.8

1.4

1.1
.8
.7
.6
.6

.4

.3

.3

.3

.3

.3

Sept.

6.6
1.4
1.1
1.8
1.4

1.4
5.4
5.9

94
6.6

1.8
2.9
2 1
1.1
.8

.8
1.0
.8

1.1
1.4

1.1
.8
.7
.5

1.1

.7

.6

.8

.7

.8

Oct.

0.7 
1.1
1.1
.8
.7

.6

.6

.4

.4

.3

.3

.4

.4

.3

.4

.4

.4
10.8

4.4
2.4
2.9
55
4.4

2.3
2.9
14.2
10.8
6.6
5.4

Nov.

4.4 
3.5
2.9
2.3
1.8

6.6
5.4
3.5
2.9
2.3

1.4
.8
1.6
1.2
.9

.8
  .7

.5

.4

1.1
.8

1.1
3.0
1.8

3.5
2.9
1.2
1.0
.9

Dec.

0.8 
258
530
108
12.8

7.8
5.4
3.5

240
55

14.2
9.3
5.4
4.4
3.5

2.3
1.4
1.1
.8
.4

.4

.8

.7

.6

.5

.4

.4

.4

.4
1.8
1.4

Jan.

0.8
.7
.4
.6
.4

.4

.4'.4

.4
5.9

1.8
.7
.8

11.5
530

Feb.

.......

0.6
- .6

.6

Mar.

0.6 
.6
.6
.6
.6

.8

.6
1.8
1.1
1.0

20.0
16.7
3.1
1.8
.8

.6
49
3.1
6.4
2.4

36
80
25
11.8
7.4

5.5
3.9
2.6
2.1
1.8
1.7

Apr.

1.8 
13.4
15.7

105
16.0

3.1
2.8
2.8
3.1
2.4

1.8
2.1
1.8
1.8
1.7

1.4
1.4

20.0
7.4
4.0

2.1
5.0
4.0
2.8
1.8

1.6
1.4
1.4
1.4
1.3

May.

1.2 
1.1
.9
.8
.7

.7

.6

.6

.6

.5

.5

.6

.6

.6

.5

.6

.5

.6
1.4
.7

1.1
2.4
5.0
6.2
3.1

7.4
3.9
3.1
2.6
1.8
1.7

June.

1.2 
1.1
1.1
1.3

25

7.4
3.1
2.3
1.7
13.4

7.4
6.2
5.0
6.2
3.1

10.2
7.4
3.1
3.1
3.1

2.8
6.2
15.0
6.2
4.0

7.4
3.5
7.4
6.2
5.0

NOTE. Gage washed out and no record Jan. 16 to Feb. 26. Maximum stage Dec. 3 and Jan. 15 over 
top of gage and estimated by observer.

Monthly discharge of Manuahi Stream at Koula, near Eleele, Kauai, for the year ending
June SO, 1920.

Month.

July...........................

September......... _ ........

February.....................

April..........................
May...........................

Discharge.

Million gallons per day.

Maximum.

14.2 
14.2 
94 
55 
6.6 

530

SO 
105 

7.4 
25

Minimum.

0.2 
.3 
.5 
.3 
.4 
.4

.6 
1.3 
.5 

1.1

.2

Mean.

2.62 
1.60 
4.91 
4.26 
2.06 

41.0 
30.0 
4.00 
9.35 
7.74 
1.70 
5.87

9.67

Second-feet 
(mean).

4.05 
2.48 
7.60 
6.59 
3.19 

63.4 
46.4 
6.19 

14.5 
12.0 
2.63 
9.08

15.0

Total run-off.

Million 
gallons.

81.3 
49.5 

147 
132 
61.7 

1,270 
« 930 
a 116 

290 
232 
52.6 

176

3,540

Acre- 
feet.

249 
152 
452 
405 
190 

3,900 
2.850 

356 
890 
713 
162 
540

10,900

o Discharge estimated by comparison with discharge of Hanapepe Kiver.



30 SURFACE WATER SUPPLY OF HAWAII,

SOUTH FORK OF WAILTTA RIVER NEAR LIHTTE, KAUAI.

LOCATION. Two-thirds mile above Waiehu Falls at original location; moved one- 
third mile downstream November 18,1918; 7 miles northeast of Lihue.

RECORDS AVAILABLE. December 10,1911, to June 30,1920..
GAGE. Stevens continuous water-stage recorder used November 19,1918, to June 30, 

1920; Friez water-stage recorder used December 19, 1911, to November 8, 1918. 
Staff gage readings December 10-16,1911.

DISCHARGE MEASUREMENTS. Made from cable or by wading.
CHANNEL AND CONTROL. One channel at all stages, straight for 600 feet above and 

300 feet below station; right bank steep and high, left bank slopes gently. Con 
trol composed of solid rock ledge; somewhat shifting, owing to boulders lodging 
in water-worn grooves at left end of control.

EXTREMES OP DISCHARGE. Maximum stage recorded during year (new gage), 11.25 
feet at 7.25 p. m. January 16 (discharge, 29,000 million gallons per day, or 44,900 
second-feet); minimum stage recorded, 1.06 feet at 6 p. m. July 9 (discharge, 
6.8 million gallons per day, or 10.5 second-feet).

1911-1920: Maximum stage recorded in January, 1920; minimum stage recorded, 
2.06 feet (on old gage) at 6 p. m. October 7, 1918 (discharge, 2.8 million gallons 
per day or 4.3 second-feet).

DIVERSIONS. Several diversions above station for irrigation and power development.
REGULATION. By diversions above station.
OBJECT OP STATION. To determine feasibility of diversion for homesteads after stream 

enters Territorial lands.
UTILIZATION. Water going to waste, except a small amount used for irrigation of rice 

and taro.
ACCURACY. Stage-discharge relation not permanent. Two rating curves were used; 

one applicable July 1 to December 3, and one applicable December 4 to June 30. 
Both curves well denned between 8 and 15,000 million gallons per day. Oper 
ation of water-stage recorder satisfactory except as noted in footnote to table of 
daily discharge and March 1-24. Records good except for estimated periods for 
which they are poor.

Discharge measurements of South Fork of Wailua River near lAhue, Kauai, during the
year ending June 3V, 1920.

Date.

July 9 
Aug. 30 
Sept. 25 
Nov. 16 
Dec. 20 
Jan. 15 

16 
16 
16 

Feb. 14 
Mar. 24 
May 19 

19 
June 20

Made by 

.....do.........................................................

.....do.........................................................

.....do.........................................................
J. E. Stewart.. ................................................
.....do.........................................................
.....do.........................................................
.....do.........................................................
Shiro Takabayashi. ..........................................

.....do.........................................................
M. H. Carson..................................................
.....do. ........................................................

Gage 
height 
(feet).

1.12 
1.14 
1.11 
1.36 
1.86 
7.60 
3.10 
3.05 
4.98 
1.88 
2.49 
2.10 
2.02 
1.76

Discharge.

Second- 
feet.

12.3 
10.9 
11.6 
20.5 
49 

14.000 
404 
385 

2.430 
51 

175 
88 
77 
43

Million 
gallons 

per day.

8.0 
7.0 
7.5 

13.2 
31.5 

9,030 
261 
249 

1,570 
33 

113 
57 
50 
27,5
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Daily discharge, in million gallons, of South Fork of Wailua River near Lihue, Kauai, 
for the year ending June 30, 1920.

Day.

1. ...........
2............
3............
4............
5............

6............
7............
8............
9............

10............

11........ ...
12............
13............
14............
15............

16............
17............
18............
19......
20............

21...... .
22.........
23............
24............
25............

26............
27............
28............
29............
30............
31............

July.

27
17.0

15.4
46

14Q
1&
66
64
61

34
99

18.3
28
73
Kfl

64
36
24
17.0

53
42
KQ

66
56
85

Aug.

187
75
48
51
OQ

01

26
33
20.0
18.8

21
15.8
21
34
54

91
01

18.8
21

108

90-
38
25
18.3
15.8

13.0
11.4
10.7
11.4
10.1
8.2

Sept.

45
21
32
54
62
07

36
38

207
62

28
17.8
12.7
10.1

10.7
18.0
OJ,

13.4

Oct.

10.7
10.7
13.0
141
1A K

91

15.8
15.8
1Q ft
on

17.4
34
20.0
20.0
W A

Id Q
1ft Q

19 4
18.8
91

138
30
63

100
135

58
35
85
83
43
29

Nov.

*M

V)
26
17.0

.

A9

47

19 7
10.7
9.3
o 7

8 7

41
38
4fi
24

23
25
QO

10.4
& a

Dec.

Q O

AKA

677
225

7ft

57
44
Q7

112

59
69
44
46
Af\

36
QO

01

32
01

17 Q

16.6
12.2
11.0
12.7

12.7
10.8
10.6
17.5
KO

26

Jan.

oo
oo
dO
26
1ft O

17.0
14.0
10 K

19 9

22

11.5

1 C Q

92
1 940

4 140
1*010

91 Q

146
116

116
QQ

73
65
62

57
56
52
50
46
45

Feb.

24
18.6
14.6
14.6
19 n

10.8
10.0
10.4
10.2
18.0

486
243

83
32
99

19.6
19.2
16.0
13.2
11.8

10.4
8.3
7.5
8.3
8.3

12.5
8.4
7.7
7.4

Mar.

7.0

208

215
144
116

Q4.
152
100

Apr.

136
221
219
417
191

126
89
74
64
63

53.
42
36
47
38

31
23

123
58
27

97
98
64
32
27

24
20.0
19.2
17.9
16.3

May.

ic 9

12.5
12.2
10.4
in 9

10.0
9 8
O A
9 0

9 A

O Q

7 9
7 Q

7.0
7.0

7 9
ft £

70
74
21

40
84

153
144
101

146
70
36
27
25
22

June.

15.7
10 A

17.4
17.6

119

44
oo
18.6
14.6
42

VJ
44
39
41
28

60
54
28
30
25

21
32
96
44
22

63
43
60
56
25

NOTE. Recorder not working properly and discharge estimated as follows: Sept. 15-26,10 million gallons 
per day; Nov. 5-10, 70 million gallons per day. Record unreliable on account of plugged Intake and dis 
charge estimated in million gallons per day as follows: July 3-8,16; Nov. 13-16, 25. Estimates made by 
comparison with records for stations on adjacent streams.

Monthly discharge of South Fork of Wailua River near Lihue, Kauai, for the year ending
June 30, 1920.

Month.

July..........................

September. ...................

February. ....................

May..........................

Discharge.

Million gallons per day.

Mayinmm.

149
187 
207 
138

677 
4,140 

486

4i7 
153 
119

4,140

Minimum.

8.2

10.7
8.7 
8.2 

11.5 
7.4

16.3 
7.0 

13.0

7.0

Mean.

42.0 
38.6 
28.6 
37.8 
34.6 
80.1 

278 
40.3 

117 
80.8 
37.9 
39.1

71.7

Second-feet 
(mean).

65.0 
59.7 
44.3 
58.5 
53.5 

124 
430 
62.4 

181 
125 
58.6 
60.5

111

Total run-off.

Million 
  gallons.

1,300 
1,200 

859 
1,170 
1,040 
2,480 
8,630 
1,170 

»3,620 
2,420 
1,180 
1,170

26,200

Acre- 
feet.

4,000 
3.670 
2,630 
3,600 
3,190 
7,620 

26,400 
3,590 

11,100 
7,440 
3,610 
3,600

80,400

<» Estimated by comparison with flow of adjacent streams.



32 SUEFACE WATER SUPPLY OF HAWAII, 1919-1920.

HANAMATJLTJ DITCH NEAR LIHTTE, KATJAI.

LOCATION. In flume 180 feet below point where Kauai Electric Co.'s power line 
crosses South Fork of Wailua River and 6 miles northwest of Lihue.

RECORDS AVAILABLE. July 1, 1910, to November 30, 1919, when station was dis 
continued.

GAGE. Vertical staff; read by S. Koike. New datum September 30, 1911.
DISCHARGE MEASUREMENTS. Made in flume.
CHANNEL AND CONTROL. Wooden flume; straight for 20 feet above and 25 feet below 

gage. Control is rock section and tunnel at end of flume; permanent, except for 
debris which occasionally lodges in ditch.

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 2.88 feet at 3.20 
p. m. September 6 (discharge, 29 million gallons per day, or 45 second-feet); 
minimum stage recorded, 1.08 feet at 9.22 a. m. November 11 (discharge, 4.9 
million gallons per day, or 7.6 second-feet).

1910-1919: Maximum stage recorded, 2.80 feet August 6, 1913 (discharge, 36 
million gallons per day, or 56 second-feet); ditch occasionally dry.

DIVERSIONS. Ditch diverts part of flow of South Fork of Wailua River.
REGULATION. By head gates.
OBJECT OF STATION. To determine amount of water diverted from river for sugar 

cane irrigation. Most of water owned by Lihue plantation, but Waikoko Branch, 
which joins the main stream above the ditch diversion, has practically all of its 
catchment area on Territorial lands.

UTILIZATION. Water used for irrigation of sugar cane and for domestic supply.
ACCURACY. Stage-discharge relation permanent. Rating curve fairly well defined. 

Gage read to hundredths once daily. Records fair.

Discharge measurements of Hanamaulu ditch near Lihue, Kauai, during the year endiny
June SO, 1920.

Date.

July 23 
Sept. 26

'Made by  

.....do..........................................................

Gage 
height 
(feet).

2.54 
2.76

Discharge.

Second- 
feet.

35
42

Million 
gallons 

per day.

22.8 
27.5

Daily discharge, in million gallons, of Hanamaulu ditch near Lihue, Kauai, for the year
ending June 30, 1920.

Day.

1. ...........
2............
3............

5............

6............
7............
8............
9............

lo..... .......

11............
12............
13............
14............
15............

July.

u

17.5
20.0
20.0
19.0

Aug.

24
23
23
23
22

23
23
24
23
22

22
23
23
23
23

Sept.

26
25
28
28
29

29
28
26
28
26

26
26
24

22

Oct.

20.0
24
24
23
19.0

26
19.0
20.0
20.0
19 0

17.5
20.0
17.5
16.0
15.3

Nov.

19.5
19.0
18.2
21
19.5

22
19.5
11.4
5.0
5.0

A Q

10.8
10.8
10.8
10.8

Day.

16............
17............
18............
19
20............

21............
22............
23............
24............
OC

26............
27............
28............
OQ

20............
31............

July.

21
99

99

23

23
22
99

20.0

99

24
25
t)A

24
26

Aug.

23
23
24
23
25

24
25

24
23

23
23
24
20.0
20.0
19.5

Sept.

20.0

19.5
19 0
28

20.0
19.0
16.8
16.0
1ft O

26
19.5
28
28
26

Oct.

14.6
14.0
13.3
14.0
16.0

28
7.6

22
21
24
20.0
19.5
20.0

Nov.

10.8
16.0
16.0
15.3
14.6

14.6
21
14.6
14.0
in A

10 ft

15.3
14.6
14.6
14.6

NOTK. July 1-11 observer sick and no gage readings. Discharge estimated at 19 million gallons per day, 
No flow Oct. 23-25.
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Monthly discharge of Hanamaulu ditch near Lihue, Kauai, for the year ending June SO,

Month.

July...........................

The period..............

» Discharge.

Million gallons per day.

Maximum.

26 
25 
29 
28 
22

Minimum.

19.5 
16.0 
7.6 
4.9

Mean.

20.8 
23.0 
23.8 
19.1 
14.7

Second-feet 
(mean).

32.2 
35.6 
36.8 
29.6 
22.7

Total run-off.

Million 
gallons.

646 
712 
715 
534 
442

3,050

Acre- 
feet.

1,980 
2,190 
2,190 
1,640 
1,350

9,350

LIHUE DITCH NEAR LIHUE, KAUAI.

LOCATION. Half a mile below intake and 6 miles northwest of Lihue.
RECORDS AVAILABLE. August 1, 1917, to November 30, 1919, when station was 

discontinued. Station was reestablished June 30, 1917, but there was no record 
until August 1. July 1, 1910, to April 30, 1917, at old site 1 mile below present 
gage.

GAGE. Vertical staff; read by S. Koike.
DISCHARGE MEASUREMENTS. Made in flume at gage.
CHANNEL AND CONTROL. Wooden flume 50 feet long. Ditch enters a long tunnel 

20 feet below gage. Control not well defined.
EXTREMES OF DISCHARGE. 1910-1920: Maximum stage recorded, 2.06 feet at 2.15 

p. m. September 20, 1919 (discharge, 15.0 million gallons per day, or 23 second- 
feet); ditch occasionally dry.

DIVERSIONS. Ditch diverts part of flow of South Fork of Wailua River.
REGULATION. By head gates.
OBJECT OF STATION. To determine amount of water diverted by ditch.
UTILIZATION. For irrigation of sugar cane and for domestic supply.
ACCURACY. Stage-discharge relation practically permanent. Rating curve well 

defined. Gage read to hundredths once daily. Records fair.

Discharge measurements of Lihue ditch near Lihue, Kauai, during the year ending June
SO, 1920.

Date.

July 23 
Sept. 26

Made by  height 
(feet).

1.88 
1.88

Discharge.

Second-
feet.

19.6 
20.8

Million

per day.

12.7 
13.4



34 STJRFACE WATER SUPPLY OF HAWAII, 1910-1920.

Daily discharge, in million gallons, of Lihue ditch near Lihue, Kauai, for the year ending
June 30,

Day.

1. ...........
2............
3............
4............
5............

6............
7............
8............
9............

10............

11............
12............
13............
14...........
15............

July.

12.1
12.6
12.6
12.6

Aug.

12.1
12.1
12.1
12.1
12.1

191
191

12.6
12.6
12.6

12 1
12.1
12.6
13.2
10 9

Sept.

13.8
13.8
10 O

13.2
13.2

14.3
14.3
14 9.

7.0
10.5

14.3
14.3
id. Q
13.8
14 3

Oct.

13.8
14.3
H O

U o

13 2

14.3
10 9

13.2
14.3
14.3
10 0

H O

M O

10 (J

Nov.

13.'8
13.8
10 9

13.8

14.3
M O

13.2
10 O

12.6
1O1

12 1
12 1
12.6

J)&y.

16.. ..........
17............
is
1Q

20............

21............
22............
23............
24............
25............

26............
27............
28
29............
QA

31............

July.

12.1
12.6
19 1
12.6
13.2

13.2
13.2
12 6
12.1
19 1

19 1

12.6
12.6
12.6
12.6
12.1

Aug.

13.2
12.6
12.6
12.6
13.2
10 9

13.2
13.2
13.2
13.2

13.2
13.2
13.2
13.2
13.2
13.2

Sept.

13.8
13.2
13.2
13.2
15.4

13.2
13.2
13.8
13.2
13.2

13.2
13.8
14.3
14.3
14.3

Oct.

13.8
13.8
13.8
13.8
14.3

M o

6.1
6.1
0.0
0.0

0.0
0.0
7.5

13.8
13.8
14.3

Nov.

12.1
14.3
14.3
14.3
13.8

13.8
14.3
14.3
14.3
13.8

11 8

14.3
13.8
13.8
13.2

NOTE. July 1-11 observer sick, and no gage readings. Discharge estimated at 12 million gallons per day. 

Monthly discharge of Lihue ditch near Lihue, Kauai, for the year ending June 30, 1920.

Month.

July..........................

October (27 days).............
November. ..................

The period..............

Discharge.

Million gallons per day.

Maximum.

13.2 
15.4 
14.3 
14.3

Minimum -

12.1 
7.0 
6.1 

12.1

Mean.

12.3 
12.7 
13.5 
13.1 
13.5

Second-feet 
(mean).

19.0 
19.6 
20.9 
20.3 
20.9

Total run-off.

Million 
gallons.

382 
395 
404 
355 
406

1,940

Acre- 
feet.

1,170 
1,210 
1,240 
1,090 
1,240

5,950

NORTH FORE OF WAILTJA RIVER AT ELEVATION 650 FEET, NEAR ZJHUE, KATJAI.

LOCATION. 1J miles above intake of Kanaha ditch and 10 miles northwest of Lihue.
RECORDS AVAILABLE. September 21, 1914, to June 30, 1920. Records available for 

old station at elevation 500 feet August 1 to October 28, 1910, and December 28, 
1910, to September 25, 1914.

GAGE. Stevens continuous water-stage recorder.
DISCHARGE MEASUREMENTS. Made by wading or from cable.
CHANNEL AND CONTROL. One channel at all stages; straight for 80 feet above and 50 

feet below gage; right bank steep and high; left bank slopes gently. Control com 
posed of boulders; fairly permanent.

EXTREMES OP DISCHARGE. Maximum stage during year determined by levels to flood 
marks 8.30 feet January 16 (discharge, 1,780 million gallons per day, or 2,750 sec 
ond feet); minimum stage recorded, 0.93 foot 6 p. m. May 7 (discharge, 12.9 
million gallons per day, or 20.0 second-feet).

1914-1920: Maximum stage recorded, 9.5 feet at 6.30 p. m. September 26, 1914 
(discharge, computed from extension of rating curve, approximately 2,200 million 
gallons per day, or 3,400 second-feet); minimum stage recorded, 1.3 feet April, 
1916 (discharge, 13 million gallons per day, or 20.1 second-feet).

DIVERSIONS. None.
REGULATION. None.
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OBJECT OP STATION. To determine feasibility of diversion above or near this eleva 
tion. Territorial land and water. Important in relation to proposed homesteads.

UTILIZATION. Part of flow diverted for irrigation of sugar cane, but most of it is wasted.
ACCURACY. Stage-discharge relation permanent. Bating curve well defined between 

20 and 400 million gallons per day. Operation of water-stage recorder unsatis 
factory. Records good when water-stage recorder was operating.

Discharge measurements of North Fork of Wailua River at elevation 650 feet, near lAhue 
Kauai, during the year ending June SO, 1920.

Date.

July 8 
Aug. 30 
Sept. 25 
Nov. 16 
Dec. 21 
Jan. 17 
Feb. 17 
Mar. 25 
May 20 
June 25

Made by 

ShiroTakabayasM..... .............................................do........ ...... ............r......... ......................
.....do..........................................................
.....do..........................................................
.....do..........................................................
J. E. Stewart.. .................................................
ShiroTakabayashi.................................... .........

.....do..........................................................
M.H.Carson...................................................

Gage 
height 
(feet).

1.24 
1.20 
1.15 
1.29 
1.17 
2.37 
1.10 
2.12 
1.46 
1.24

Discharge.

Second- 
feet.

36 
29 
29 
32 
29 

173 
30 

192 
57 
34

Million 
gallons 

per day.

23.9 
18.3 
18.8 
20.5 
18.8 

112 
19.5 

124 
37 
22.1

Daily discharge, in million gallons, of North Fork of Wailua River at elevation 650 feet, 
near Lihue, Kauai, for the year ending June SO, 19%0.

Day.

1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11........ ......
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
an

31..............

July.

AA

35

74
31
58
53
59

35
30
28"&
58

46
48
32
28
26

53
36
\\
47
46
61

Aug.

106
67
42
41
U.

30
28
28
25
26

28
25
27
42
43

57
32
26
24
52

80
47
31
28
26

OJ.

23

Sept.

34
26
26

Oct.

91

23
26
23
OA

28
22
22
26
23

42
28
24
23
oo

23
27
22
OO

49

31
27
45
46
33

28
55
88
50
40
51

Nov.

42
37
31
47
55

00
57
50
71
51

46
35
31
28
26

25
24
24
23
23

23

Dec.

21
22
20.0

Jan.

76
50
41

39
32
28
25
23

23
21
20.0
19.8
19.5
18.9

Feb.

18.6
18.0
17.7
17.4
17.4

16.8
16.5
16.2
15.9
31

144
50
26
21
19.8

19.2
18.6
18.0
17.4
16.8

16.5
16.2
16.5
16.5
19.3

21
15.9
15.6
15.6

Mar.

15.3
15.3
17.8
17.4
15.6

23
20.0
37
29
24

53
159
73
32
28

23
66
284
190
76

67
111
161
35
101

70
68
49
51
78
54

Apr.

96
97
79

230
07

58
44
37
33
36

28
27
31
28
30

23
22
63
26
24

58
68
34
25
21

19.8
18.9
18.3
17.1
16.8

May.

15.3
14.7
14.4
14.1
147

14.1
13.5
13.8
15.0
15.0

16.2
15.6
15.3
15.3
15.3

42
38
66
60
49

59
30
24
23
23
21

June.

20.0
19.8
26
24
78

28
23
22
19.8
37

40
37
36
35
28

58
50
30
32
26

26
36
38
26

NOTE. Recorder not working properly and no record for days when discharge is not given. Discharge 
May 16-20 and June 25-90 estimated at 35 million gallons per day.



36 SURFACE WATER SUPPLY OF HAWAII, 1919-1920.

Monthly discharge of North Fork of Wailua River, at elevation 650 feet, near lAhue, Kauai, 
for the year ending June SO, 1920.

Month.

July 9 to 31.. ..................
August 1 to 27.. ...............
October.......................

January 18 to 31. ..............

March.........................
April..........................
May...........................
June..........................

* 
Discharge.

Million gallons per day.

Maximum.

74 
106 
88 
99 
76 

144 
284 
230 
66 
78

Minimum.

' 26 
23 
21 
23 
18.9 
15.6 
15.3 
16.8 
13.5 
19.8

Mean.

43.8 
38.6 
33.2 
40.4 
31.2 
23.8 
65.9 
46.9 
26.8 
33.5

Second-feet 
(mean).

67.8 
59.7 
51.4 
62.5 
48.3 
36.8 

102 
72.5 
41.5 
51.8

Total run-off.

Million 
gallons.

1,010 
1,040 
1,030 

848 
436 
689 

2,040 
1,410 

832 
1,010

Acre- 
feet.

3,090 
3,200 
3,160 
2,600 
1,340 
2,120 
6,270 
4,320 
2,550 
3,080

KANAKA DITCH NEAR LI HUE, KAUAI.

LOCATION. 500 feet above point where Kauai Electric Co. 's power line crosses ditch 
and 9 miles north of Lihue.

RECORDS AVAILABLE. August 6, 1910, to June 30,1920.
GAGE. Vertical staff. New datum May 28,1913. Read by S. Koike and K. 

Shimokawa.
DISCHARGE MEASUREMENTS. Made in wooden flume at gage.
CHANNEL AND CONTROL. Gage in rectangular wooden flume; straight for 30 feet 

aboTO and 10 feet below gage. Control composed of soft lava rock; fairly per 
manent between times of cleaning ditch.

EXTREMES OP DISCHARGE. Maximum stage recorded during year, 2.64 feet at 8.10
a. m. September 20 (discharge, 23 million gallons per day, or 36 second-feet);
minimum stage recorded during year, 0.18 foot, 7.50 a. m. January 25 (discharge,
3.0 million gallons per day, or 4.6 second-feet).

1910-1920: Maximum stage recorded September, 1919; ditch occasionally dry.
DIVERSIONS. Ditch diverts part of flow of North Fork of Wailua River.
REGULATION. By head gates.
OBJECT OP STATION. To determine discharge of ditch which diverts water from river 

and delivers it to fee simple and territorial lands leased to Lihue plantation. Ter 
ritorial water. Important station relative to proposed North Wailua nomesteads.

UTILIZATION. Water used for irrigation of sugar cane and for domestic supply.
ACCURACY. Stage-discharge relation not permanent. Rating curve fairly well 

defined between 5 and 20 million gallons per day used July 1-22, and between 
5 and 17 million gallons per day used February 18 to June 30. Rating curve used 
September 25 to January 14, poorly defined. Shifting-control method used 
July 23 to September 24 and January 15 to February 17. Gage read to hun- 
dredths once daily. Records fair.

Discharge measurements of Kanaka ditch near Lihue, Kauai, during the year ending June
SO, 1920.

Date.

July 22 
Sept. 25 
Nov. 16 
Dec. 21 
Jan. 14 
Feb. 17 
Mar. 27 
June 25

Made by 

.....do..........................................................

.....do..........................................................

.....do..........................................................

.....do..........................................................
M.H.Carson...................................................

height 
(feet).

2.42 
2.66 
2.26 
1.78 
2.04 
1.83 
1.52 
1.90

Discharge.

Second- 
feet.

29 
36.5 
28 
23.2 
28 
21.7 
17.3 
21.1

Million 
gallons 

per day.

18.9 
23.6 
18.2 
15.0 
18.1 
14.0 
11.2 
13.6
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Daily discharge, in million gallons, of Kanaka ditch near Lihue, Kauai, for the year
ending June 30,1920.

Day.

1..............
2......:.......
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

.26..............
27..............
28..............
29..............
3CU.. ..........
31..............

July.

17.9
18,7
18.7
17.9

18.7
18.7
17.9
18.7
19.5

18.7
18.7
18.7
18.7
18.7

18.7
18.7
18.7
19.5
19.5
20.0

Aug.

20.0
20.0
19.5
20.0
19.5

19.5
19.5
19.5
19.5
19.5

19.5
19.5
19.5
19.5
20.0

20.0
20.0
19.5
20.0
21

21
20.0
20.0
20.0
20.0

20.0
20.0
20.0
19.5
19.5
19.5

Sept.

22
21
22
21
22

21
21
22
22
21

20.0
22
21
21
21

21
22
20.0
22
23

21
20.0
20.0
19.5
21

22
20.0
22
23
22

Oct.

20.0
22
23
21
20.0

22
21
20.0
21
22

21
22
22
21
21

22
22
20.0
22
22

22
19.1
15.5
14.5
14.5

14.5
14.5
14.5
21
20.0
21

Nov.

21
20.0
21
21
22

22
22
22
18.2
16.4

16.4
15.5
15.5
16.6
20.0

20.0
20.0
20.0
20.0
20.0

20.0
20.0
20.0
20.0
20.0

19.1
20.0
20.0
19.1
18.2

Dec.

20.0
22
20.0
7.4
6.5

5.2
4.9
13.6
13.6
12.7

11.8
11.8
11.8
10.9
13.6

13.6
12.7
12.7
12.7
15.5

15.5
14.5
14.5
14.5
14.5

14.5
13.6
13.6
13.6
12.7
12.7

Jan.

8.3
8.3
8.3
7.8
15.5

14.5
14.5
14.5
14.5
15.5

14.5
16.4
17.3
17.3
17.4

8.4
7.0
4.8
4.6
4.4

4.0
3.7
3.3
3.1
3.0

5.4
5.4
5.4
6.2

11.1
11.1

Feb.

11.1
11.1
11.1
10.7
10.7

10.7
11.8
11.8
12.6
15.0

15.8
14.2
12.6
15.0
14.2

14.2
14.2
13.4
12.6
12.6

12.6
12.6
11.8
11.8
15.0

12.6
11.8
11.8
11.1

Mar.

11.8
11.8
11.1
11.8
12.6

15.0
14.2
15.8
15.8
15.0

15.8
15.8
15.8
15.0
15.0

14.2
15.8
15.8
13.4
11.1

10.7
10.3
11.1
10.7
10.3

10.3
11.8
11.1
11.1
11.8
11.1

Apr.

11.8
11.1
14.2
15.8
15.8

15.0
14.2
15.8
16.6
15.8

15.0
14.2
14.2
13.4
13.4

13.4
13.4
13.4
13.4
13.4

13.4
13.4
12.6
14.2
13.4

12.6
14.2
13.4
13.4
13.4

May.

11.8
11.8
11.1
11.8
12.6

15.0
14.2
15.8
15.8
15.0

15.8
15.8
15.8
15.0
15.0

15.0
13.4
13.4
15.0
15.0

15.0
15.8
16.6
15.8
15.0

15.0
15.0
14.2
14.2
14.2
14.2

June.

15.0
14.2
15.0
15.0
15.0

14.2
14.2
14.2
14.2
15.0

15.0
15.0
15.0
15.0
15.0

15.8
15.0
15.0
15.8
15.0

15.0
15.0
15.8
15.0
15.0

15.8
16.6
15.8
15.8
15.8

NOTE. July 1-11, observer sick and no gage readings; discharge estimated at 18 million gallons per day. 

Monthly discharge of Kanaka ditch near Lihue, Kauai,for the year ending June 30, 1920.

Month.

July...........................
August........................

April..........................
May...........................

Discharge.

Million gallons per day.

Maximum.

21 
23 
23 
22 
22 
17.4 
15.8 
15.8 
16.6 
16.6 
16.6

23

Minimmn-

19.5 
19.5 
14.5 
15.5 
4.9 
3.0 

10.7 
10.3 
11.1 
11.1 
14.2

3.0

Mean.

18.5 
19.8 
21.3 
19..9 
19..5 
13.1 
9.53 

12.6 
13.0 
13.9 
14.5 
15.1

15.9

Second-feet 
(mean).

28.6 
30.6 
33.0 
30.8 
30.2 

. 20.3 
14.7 
19.5 
20.1 
21.5 
22.4. 
23.4

24.6

Total run-off.

Million 
gallons.

573 
614 
638 
618 
585 
407 
296 
366 
403 
417 
449 
453

5,820

Acre- 
feet.

1,760 
1 880 
1,960 
1,890 
1,800 
l'250 

907 
1,120 
1,240 
1,280 
1,380 
1,390

17,900
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EAST BRANCH OF NORTH FORK OF WAILUA RIVER NEAR LIHTTE, KAUAI.

LOCATION. 1,200 feet above confluence with North Fork and 8 miles north of Lihue^
RECORDS AVAILABLE. July 31, 1912, to June 30, 1920.
GAGE. Stevens continuous water-stage recorder, December 31, 1914, to June 30,. 

1918; staff 800 feet below present site July 31, 1912, to September 30, 1914.
DISCHARGE MEASUREMENTS. Made by wading or from cable.
CHANNEL AND CONTROL. One channel at all stages; straight for 60 feet above and 

400 feet below gage; banks low and wooded. Control composed of boulders;, 
shifting.

EXTREMES OP DISCHARGE. Maximum stage recorded during year, 9.22 feet at 7 p. 
m. January 16 (discharge, approximately 2,660 million gallons per day, or 4,120* 
second-feet); minimum stage recorded, 1.60 feet 8 p. m. March 5 (discharge, 8.0- 
million gallons per day or 12.4 second-feet);

1912-1920: Maximum stage recorded, 8.9 feet at 8 a. m. March 3, 1916 (dis 
charge, approximately 3,000 million gallons per day, or 4,640 second-feet); mini- 
mum stage recorded, 1.6 feet March, 1915 (discharge, 7 million gallons per day, 
or 11 second-feet).

DIVERSIONS . None.
REGULATION. None.
OBJECT OP STATION. To determine feasibility of diversion above this point. Terri 

torial land and water. Valuable for prospective homesteads of North Wailua.
UTILIZATION. After joining North Fork of Wailua River, part of the water is diverted 

for irrigation of sugar cane, but most of it is wasted.
ACCURACY. Stage-discharge relation not permanent due chiefly to growth of moss and. 

grass on control. Rating curves fairly well defined as follows: July 1-8 between 
15 and 100 million gallons per day, October 25 to January 16 between 10 and 250* 
million gallons per day, January 17 to May 25 between 10 and 500 million gallons 
per day, and May 26 to June 30 between 20 and 100 million gallons per day. 
Shifting-control method used July 9 to October 24. Operation of water-stage- 
recorder unsatisfactory. Records fair when water-stage recorder was operating.

Discharge measurements of East Branch of North Fork of Wailua River near Lihue, Kauai, 
during the year ending June 30,1920.

Date.

July 8 
Sept. 25 
Nov 16 
Dec. 21 
Jan. 14 

14 
15 
15 
18 

Feb. 14 
Mar. 25 
May 20 
June 24

Made by 

.....do.........................................................

.....do.........................................................

.... .do................................... .......................
J. E. Stewart..................................................
.....do.........................................................
.....do. ............................................. ...........
.....do.........................................................

.....do.........................................................

Gage 
height 
(feet).

1.97 
1.99 
1.99 
1.95 
2.35 
2.32 
3.38 
3.60 
2.54 
1.75 
2.42 
1.97 
1.86

Discharge.

Second- 
feet.

25.5 
15.5 
19.7 
17.6 
52 
51 

275 
351 
122 
18.9 

116 
35 
24.1

Million 
gallons 

per day.

16.6 
10 
12.7 
11.4 
33.5- 
33 

178 
227 
79 
12.2? 
75 
22.5- 
15.fr
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Daily discharge, in million gallons, of East Branch of North Fork of Wailua River near 
Lihue, Kauai, for ihe year ending June SO, 1920.

Day.

1..............
2..............
3..............
4..............
5..............

6............
7..............
8..............
9..............

10.............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
 20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

July.

22
22

35
33
25
nK

26

22
20.0
19.8
22
OO

23

Aug.

11.2

Sept.

14.5
11.6
13.5
21
16.5

14.5
14.0
16.0
50
19.8

15.0
140
12.3
12.3
11.6

11.8
12.3
11.2
10.9
15.0

12.0
11.2
10 2
10.6
10.2

9.5
as
8.8
9.5
9.2

Oct.

8.5
as
9.2
9.0

11.6

10.9
8.2

10.6
19.2
11.2

9.2
8
7.2
6.8
6.6

6.6
6.4
6.4
6
9.8

7.8
7.2
7.2

36
19.2

13.5
13.5
22
19.2
14.0
16.5

Nov.

iao
13.5
12.4

13.0
12.7
12.4
12.1

16.2
28
14.5
13.5
12.4

12.1
11.5
10.9
11.2
10.9

Dee.

10.9

10.9
10.9
11.8
10.9
10.3

11.2
10.6
11.8
27
31
18.0

Jan.

15.5
26

34
232

512
202
74
48
37

31 .
26
24
21
20.0

18.4
17.8
16.8
16.2
15.7
14.6

Feb.

13.8
13.8
13.8
13.5
13.1

12.7
1L9
12.3
11.6
14.2

44
23
16.2
13.1
12.3

11.9
11.6
10.8
10.8
10.2

10.0
9.7
9.7

10.0
10.0

12.3
9.4
9.4
9.4

Mar.

9.1
8.8
as
8.8
8.6

11.9
10.8
21
15.0
13.8

33
92
63
24
18.9

15.7
41

161
128
64

49
45

 87
53
81

76
58
43
39

111
49

Apr.

45
62
44
83
61

44
36
31
27
26

24
22
22
21
18.9

18.9
17.3
24
18.9
17.3

56
87
36
27
24

21
20
18.9
17.8
17.3

May.

16.8
15.7
14.6
13.8
13.5

13.5
13.8
13.5
12.7
12.7

12.3
12.7
12.7
11.9
11.9

11.9
12.3
39

25
24
29
31
92

80
33
26
23
24
21

June.

18.9
17.8
18.4
20.0
35

21
17.2
16.3
15.4
18.9

24
24
23
21
18.4

25
26
21
20.0
17.2

16.3
20.0
18.9
15.8
15.4

18.9
27
25
24
lag

NOTE. Recorder not working properly and no record, on days for which discharge is not given. Dis 
charge not estimated except for May 19-23 for which, it is estimated at 13 million gallons per day.

Monthly discharge of East Branch of North Fork of Wailua River near Lihue, Kauai, 
for the year ending June SO, 1920.

Month.

March.........................

May..........................

Discharge.

Million gallons per day.

Maximum.

50 
36 

512 
44 

161 
87 
92 
35

Minimum .

8.8 
6.0

9.4 
8.6 

17.3 
11.9 
15.4

Mean.

13.9 
11.5

13.3 
46.7 
32.9 
22.6 
20.6

Second-feet 
(mean).

21.5
17.8

20.6 
72.3 
50.9 
35.0 
31.9

Total run-off.

Million 
gallons.

418 
356

384 
1,450 

988 
699 
619

Acre- 
feet.

1,280 
1,090

1,180 
4,440 
3,030 
2, ISO 
1,900
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KAPAA RIVER NEAR KEALIA, KAtTAI.

LOCATION. One-fourth mile below confluence of two main branches, 1J miles above 
intake of Kapahi ditch, and 6 miles northwest of Kealia.

RECORDS AVAILABLE. June 23, 1915, to April 18, 1920. July 23, 1910, to May 16, 
1915, at old station about 1 mile downstream.

GAGE. Stevens continuous water-stage recorder used March 4 to October 22, 1920. 
Friez recorder used June 23, 1915, to March 3, 1920. Vertical staff about 1 mile 
below present site, July 23, 1910, to May 16, 1915.

EXTREMES OF DISCHARGE. 1918-1919: Maximum stage recorded during year, 7.43 
feet at 10 a. m. November 25 (discharge, 625 million gallons per day, or 967 second- 
feet). Minimum stage recorded, 1.81 feet December 28 (discharge, 12.3 million 
gallons per day or 19 second-feet).

1919-1920: Maximum stage recorded during year, 8.38 feet at 6 p. m. January 
16 (discharge, 757 million gallons per day or 1,170 second-feet). Minimum stage 
recorded, 1.52 feet March 2; minimum flow at stage, 1.67 feet January 12 (dis 
charge, 11.2 million gallons per day or 17.3 second-feet).

1915-1920: Maximum stage recorded, 9.2 feet at 1 a. m. March 4, 1916 (dis 
charge, approximately 850 million gallons per day or 1,320 second-feet). Mini 
mum stage recorded, 1.52 feet March 2; minimum flow at stage, 1.65 feet August 
28-29, 1915 (discharge, 11 million gallons per day or 17 second-feet).

1910-1915: Maximum stage recorded, 13 feet December 3, 1914 (stage ascer 
tained from flood marks and discharge roughly estimated by extension of rating 
curve as 1,200 million gallons per day or 1,860 second-feet). Minimum stage 
recorded, 1.35 feet February, March, and April, 1914 (discharge, 6.2 million 
gallons per day or 9.6 second-feet).

DIVERSIONS. Very small irrigation ditch diverts from above station.
REGULATIONS. Practically none.
UTILIZATION. For irrigation of sugar cane and for domestic supply.
ACCURACY. Stage-discharge relation shifts during extremely high water. Two 

rating curves used are fairly well defined. Shifting boulder diversion dam 
built below the station renders records valueless after April 19, 1920.

Discharge measurements of Kapaa River near Kealia, Kauai, during the years ending
June 30,1919 and 1920.

Date.

1919. 
July 14 
Sept. 30

19%. 
July 9 
Jan. 19 
May 14 
June 16

Made by 

W.V. Hardy.. ................................................

Gage 
height 
(feet).

2.44 
1.92

2.28 
1.93 
2.17 
2.34

Discharge.

Second- 
feet.

36 
20.6

29.5 
26 
9.3 

19.8

Million 
gallons 

per day.

23.3 
13.3

19.1 
16.9 
6.0

12.8
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Daily discharge, in million gallons, ofKapaa River near Kealia, Kauai,for the years ending
June SO, 1919 and 1920.

Day.

1918-19. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

1919-20. 
1..............
2..............
3..............4.:............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14.......... .
15..............

16..............
17..............
18..............
19
20..............

21.............
22..............
oo

24..............
25..............

26..............
27..............
28..............
9Q
30..............
31..............

July.

17.2
17.6
19.9
18.3
35

19.9
33
21
24
49

24
19.9
22
26
21

23
18.3
30
36
24

22
27
18.5
33
19.6

35
22
17.8
24
18.5
24

15.8
1 1 ft

14.6
14 4
14.3

14.2
15.5
17.5
19 6
16.0

42
15.6
23
21
22

16.5
16.5
16.7
19 6
25
O1

IS 7

16.1
15.5
16.0

21
OQ

Af\

10 A
91
97

Aug.

18.5  16. 7
17.4
18.5
26

17.6
18.7
21
17.2
17.2

18.5
18.5
71
31
17.2

20.0
52
19.9
18.9
18.3

40
25
34
18.3
28

17.2
15.3
15.1
14.7
14.4
15.5

51
23
17 a
21
17.4

16.1
16.3
IS 1
19 6
19 6

IS 7
10 0

18,5
19 9
28

32
17.4
16.1
21
OR

24
17 9
1ft f\

11 fi

14.8

11 7
14. 7
14.6
14.6
14.7
15.6

Sept.

15.1
14.6
14.2
14.1
13.9

13.9
17.1
23
16.0
15.3

15.2
18.5
16.3
15.0
15.0

15.0
15.5
16.0
15.6
14.6

14.6
14.4
14.3
14.2
14.7

14.2
14.1
14.8
13.6
13.6

17.0
118
16.7
18.9
16.9

16.0
16.0
16.5
51
17.6

16.5
18.3
17.8
17.6
17.2

16.5
17.0
16.3
16.5
20.0

17.0
16.7
16.0
16.3
17.0

n o

Oct.

13.5
13.5
13.5
13.5
13.6

13.5
13.7
13.9
13.6
13.6

14.3
15.5
27
54
18.8

20.0
14.8
14.6
15. a
14.3

19.4
16.1
17.0
15.3
14.4

23
17.1
14.3
23
61
73

23

10 4
1O 7
19.9
26
18.3

16.7
16.3
15.6
15.3
15.0

14.8
14.8
14.8
14.8
1C Q

15.3
Id. Q
14. 7

48
Id. ^

13.0
13.1
14.6
13.2
19 O
18.5

Nov.

17.2
17.0
16.0
15.0
16.3

15.3
15.1
14.3
14.1
15.3

38
16.3
14.3
14.7
14.2

13.3
13.3
13.7
13.2
13.1

13.0
13.0
12.9
22

183

30
15.2
14.2
16.5
14.4

14.7
13.6
12.9
13.3
14.3

24
14.8
16.1
15.5
14.2

15.0
13.9
13.2
12.8
12.5

12.3
12.3
12.3
12.2
12.2
QO

30
13.5
12.9
12.7

13.1
12.6
12.3
12.2
12.2

Dec.

13.9
26
67.0
15.3
25

48
48
40
24
88

17.9
14.7
13.9
13.9
13.5

13.3
15.3
14.6
13.1
14.1

13.1
12.8
12.7
13.2
12.7

12.5
12.4
36
19.4
19.9
17.2

12.1
63
79
25
13.6

12.6
12.2
11.7
15.5
12.6

11.8
11.6
11.6
11.5
11.6

11.5
11.5
11.5
11.5
11.3

11.3
11.2
19 ft
11.4
11.4

12.2
11.6
13.1
24
16.6
13.2

Jan.

15.8
15.6
15.8
16.1
16.5

16.9
15.6
15.5
15.2
16.7

16.3
25
36
19.6
17.2

17.0
16.9
16.9
16.9
16.5

29
36
21
18.7
18.1

18.5
20.0
18.7
20.0
19.4
18.5

12.6
25
13.6
12.0
11.4

13.3
15.5
12.3
12.9
12.5

11.4
11.2
11.3
17.6

103

196
83
23
17.0
15.8

15.4
15.0
14.8
14 7
14.5

14.5
14.4
14.3
14.3
14.3
14.2

Feb.

18.3
18.3
17.4
17.8
17.4

16.9
16.7
18.4
41
16.9

18.3
18.3
16.9
16.9
16.3

16.3
16.3
16.7
17.2
19.6

64
27
17.8
17.0
17.4

16.5
16.3
15.8

14.3
14.2
14.2
14.2
14.2

14.2
14.2
14.3
14.2
15.5

18.0
14.9
14.5
14.2
14.0

13.8
13.8
13.7
13.7
13.7

13.6
13.7
13.8
13.8
14.8

15.2
13.8
13.7
13.5

Mar.

17.4
25
19.4
17.8
17.7

29
22
17:8
18.3
17.2

16.3
19.8
17.2
16.0
15.6

15.6
15.8
16.0
15.8
45

30
39
17.2
15.6
15.5

15.2
15.1
15.1
15.1
14.8
14.7

13.5
13.4
13.6
14.0
13.8

15.6
15.8
21
16.7
16.2

37
54
29
15.4
14.8

14.2
21

100
55
23

17.7
17.2
21
17.6
23

30
16.8
15.7
15.2
36
18.0

Apr.

14.6
14.4
14.4
14.6
15.0

15.3
14.7
14.3
14.3
15.6

15.0
15.6
14.4
15.3
24

62
70

124
134
104

32
19.6
19.2
15.3
15.8

16.5
15.5
14.7
15.3
32

17.1
17.7
17.8
43
21

16.3
15.4
14.9
14.6
15.0

14.8
14.4
14.9
15.2
14.6

14.4
14.3
16.4

May.

16.0
14.8
14.3
15.5
18.1

15.3
16.5
16.3
16.5
16.0

19.4
17.6
16.5
16.0
14.4

32
37
17.0
15.8
17.4

17.2
15.6
16.1
16.0
16.1

16.0
15.2
15.6
15.6
15.1
15.2

June.

15.2
15.5
38
15.3
14.7

14.3
14.1
19.4
15.3
14.4

14.2
14.3
14.3
14.4
13.9

13.9
14.6
16.0
14.8
16.3

14.4
14.3
14.1
15.6
15.5

18.7
18.8
16.1
19.8
15.3

NOTE. Eecorder not operating Sept. 27 to Oct. 4,1919. Discharge estimated from records for adjacent 
streams at 17 million gallons per day.
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Monthly discharge ofKapaa River near Kealia, Kauai,for the years ending June SO, 191%
and 1920.

Month.

1918-19. 
July..........................

April..........................
MW

The year..... ...........

1919-20. 
July..........................

February. ....................

April 1-18........... ..........

The period. .............

Discharge.

Million gallons per day.

Maximum.

49 
71 
23 
73 

183 
88 
36 
64 
45 

134 
37 
38

183

42 
51 
51 
48 
32 
79 

196 
18 

100 
43

Minimum.

17.2 
144 
13.6 
13.5 
12.9 
12.4 
15.2 
15.8 
14.7 
14.3 
143 
13.9

12.4

142 
14.6 
15.6 
12.9 
12.2 
11.2 
11.2 
13.5 
13.4 
143

Mean.

245 
23.0 
15.2 
20.6 
21.8 
23.3 
19.2 
20.1 
19.4 
30.7 
17.3 
16.2

20.9

19.8 
20.1 
18.2 
17.4 
149 
16.8 
25.5 
143 
240 
17.3

Second-feet 
(mean). '

37.9 
35.6 
23.5 
31.9 
33.7 
36.1 
29.7 
31.1 
30.0 
47.5 
26.8 
25.1

32.3

30.6 
31.1 
28.2 
26.9 
23.1 
26.0 
39.5 
22.1 
37.1 
26.8

Total run-off.

Million 
gallons.

760 
712 
456 
638 
654 
721 
596 
564 
602 
921 
536 
486

7,650

614 
622 
545 
540 
446 
521 
791 
414 
745 
312

5,550

Acre- 
feet.

2.330 
2.190 
1.400 
1,960 
2,010 
2.220 
1,830 
1,730 
1 850 
2,830 
1,650 
1^490

23,500

1,880 
1,910 
1,680 
1,660 
1 370 
1,600 
2,430 
1,270 
2,280 

957

17,000

KAPAHI BITCH NEAR KEALIA, KATTAI.

LOCATION. 500 feet below intake and 5 miles west of Kealia.
RECORDS AVAILABLE. April 15,1909, to May 2, 1914; May 10, 1915, to June 30, 1920.
GAGE. Stevens continuous recorder installed March 4, 1920. Prior to this Stevens

8-day water-stage recorder, installed May 10,1915, was used and replaced original 
F Watson recorder. 
DISCHARGE MEASUREMENTS. Made by 20-foot sharp-crested weir immediately

below gage and from foot plank across box flume 100 feet below gage. 
CHANNEL AND CONTROL. Channel straight for 50 feet above weir. 
EXTREMES OP DISCHARGE. Maximum stage recorded during year, 2.33 feet 1.30

p. m. October 24 (discharge, 151 million gallons per day or 234 second-feet);
minimum stage recorded, 0.10 foot 1 p. m. January 20 (discharge, 1.4 million
gallons per day or 2.2 second-feet).

1915-1920: Maximum stage recorded during period of record October, 1919;
minimum, water shut off November 23 and 24, 1916. 

DIVERSIONS. Ditch diverts part of flow of Kapaa River. 
REGULATION. Flow regulated by head gates. 
OBJECT OP STATION. To determine amount of water diverted by ditch. Water

owned by Territory and part is leased to Makee Sugar Co. Homesteads entitled
to part of water.

UTILIZATION. Water used for irrigation of sugar cane and for domestic supply. 
ACCURACY. Stage-discharge relation permanent. Rating curve well defined.

Operation of water-stage recorder satisfactory except as shown in footnote to table
of daily discharge. Records excellent when water-stage recorder was operating;
poor for estimated periods owing to control of flow by head gates.
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Discharge measurements of Kapahi ditch near Kealia, Kauai, during the year ending
June 30, 1920.

Date.

Aug. 29 
Jan. 19 
Feb. 16 
Mar. 29 
May 14

Made by 

Shiro Takabayashi .............................................

.....do..........................................................

.....do..........................................................

Gage 
height 
(feet).

0.30 
.20 
.31 
.43 
.30

Discharge.

Second- 
feet.

9.2
5.4 

11.1 
19.6 
10.5

Million 
gallons 

per day.

6.0 
3.5
7.2 

12.7 
6.8

Daily discharge, in million gallons, of Kapahi ditch near Kealia, Kauai, for the year
ending June SO, 1920.

Day.

1.. ............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

July.

14.2
12.5
11.7
14 7
10.2

8.5
n o
16.3
23
13 9

37
13.0
23.5
21
23

13.4
10.4
10.4
15.7
22

19.3
16.6
11.7
9.7
9.7

15.8
15.4
30
16.5
15.1
20.5

Aug.

41
"19 0
13.4
17.0
12.5

10.8
9 3
9.3

11.7
11.7

11.2
10.8
10.4
13.4
22.5

27.5
10 4
8.5

11.6
30.5

21.5
11.7
9.3
8.9
8.1

7.8
7.8
7.4
7.4
7.0
8.5

Sept.

11.2
9 0

10.2
14.3
10.8

10.8
10.4
11.2
42
13.4

10.4
9.3
9.3
8.9
8.1

7.8
8.9
8.1
8.1
9.7

6.7
6.7
6.4
6.0
6.4

7.4

Oct.

12.6

10.8
11.0
11.6
18.8
in 8

8.1
7.4
7.0
7.0
7.0

6.7
6.4
6.7
6.4
9 7

9.3
7.4
7.8

41
12.5

8.9
8.1

13.0
9.7
7.8

16 4

Nov.

15.6
9 7
8.5
9.3

12.1

22.5
15.8

17.1
19 "?

14.7
11.2
9.7
8.1
7.4

7.4
7.0
7.0
6.7
6.7

24
40
12.1
10.0
9.3

10.0
8.5
7.4
7.0
6.7

Dec.

7.4
5.2
7.3
7.4
6.7

6.7
6.4
6.7
6.7
6.7

7.0
7.0

5.4
6.7

7.8
7.8
7.8
7.4
7.4

7.0
7.0
Q 7

7.8
7.0

9.5
 7 H

11.7
27
21.5
13.4

Jan.

12.1
16.3
15.1
10.4
8.5

11.7
1/1 9

11.7
11.7

8.9
7.8
8.9

13.4
10.8

7 t

4.4
4.1
4 1
8.3

10.1
7.2

10.4
7.8
8.9

9.7
a i
Q °.

8.9
8.9
a Q

Feb.

8.5
8.5
8.5
8.1
8.5

8.5
8.5
8.5
8.5

11.2

17.5
10 4
9.7
8.5
8.1

7.4
7.4
7.4
7.0
7.4

7.0
7.0
6.7
6.7
9.0

12.7
7.4
7.0
6.7

Mar.

6.7
11.4
14.7
7.8
7.4

13.1
12.8
24.5
15.3
15.1

41
>?n
26
13.4
10.8

9 ?
16.0
15.5
5.4
4.8

4.8
4.8

to n
16.4
7.0

8.8
19 1
19 1

12.5
8.8
9 0

Apr.

10.4
8.5

10.0
9.5

12.6

14.7
13.8
12.1
10.8
12.1

11.7
9.7
8.4

13.0
10.0

9.7
8.9

15.0
11.2
13.0

38
13.4
11.2
10.8
11.2

12.1
11.7
12.1
11.7
10.8

May.

10.4

6.7
7.0

8.1
12.5
27
18.2
10.4

15.0
15.8
19.8
17.6
30.5

10.5
14.7
11.2
10.8
13.4
10.8

June.

9.3
9.3

12.5
17.3
26.5

13.4
10.4
10.0
9.3

13.2

22
13.8
15.4
11.7

10..0
13.0
12.3
9.7
9.3

12.5
16.2
16.6
16.1
10.4

NOTE. Recorder not working properly and discharge estimated in million gallons per day by com 
parison with gage-height record on Kapaa River, as follows: Sept. 27-30.7; Oct. 1-4. 7.5; May 2-8.10; May 
9-11, 6; May 12-13,10; and June 11-16,15.

Monthly discharge of Kapahi ditch near Kealia, Kauai,for the year ending June SO,

Month.

July...........................

December.....................

February......................
March...
April..........................
May...........................

Discharge.

Million gallons per day.

Maximum.

37
41 
42 
41 
40 
27 
16.3 
17.5 
50 
38 
30.5 
26.5

50

Minimum.

8.5 
7.0 
6.0 
6.4 
6.7 
5.2 
4.1 
6.7 
4.8 
8.4

9.3

4.1

Mean.

16.3 
13.5 
9.99 

10.3 
12.0 
8.64 
9.68 
8.56 

13.9 
12.3 
12.2 
13.7

11.8

Second-feet 
(mean).

25.2 
20.9 
15.5 
15.9 
18.6 
13.4 
15.0 
13.2 
21.5 
19.0 
18.9 
21.2

18.3

Total run-off.

Million 
gallons.

506 
418 
300 
320 
361 
268 
300 
248 
431 
368 
378 
410

4,310

Acre- 
feet.

1,550 
1.280 

920 
980 

1,100 
822 
921 
762 

1,320 
1,130 
1,160 
1,260

13,200

48298 24 WSP 516  £
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ANAHOLA RIVER NEAR KEALIA, KATTAI.

LOCATION. A quarter of a mile above dam at Kiokala and 6 miles northwest of Kealia..
RECORDS AVAILABLE. August 22 to November 2,1910; December 30,1912, to June 30, 

1920. Fragmentary record December 15, 1910, to December 28, 1912, at dam a 
quarter of a mile below present site.

GAGE. Stevens continuous water-stage recorder March 14, 1920, to June 30, 1920; 
Friez water-stage recorder used August 22 to November 2, 1910, and December 
28, 1912, to March 7, 1920.

DISCHARGE MEASUREMENTS. Made by wading or from footbridge.
CHANNEL AND CONTROL. One channel at all stages; straight for 75 feet above and 

below gage; right bank steep and high and covered with underbrush; left bank 
low for about 40 feet from low-water channel then rises abruptly. Control com 
posed of boulders; permanent for low and medium stages; shifts during floods.

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 7.53 feet at 7.30 
p. m. January 16 (discharge, approximately 1,020 million gallons per day or 
1,580 second-feet); minimum stage recorded, 1.91 feet 11 p. m. October 19 (dis 
charge, 2.6 million gallons per day or 4.0 second-feet).

1910, 1912-1920: Maximum stage recorded during period of record, 12.9 feet 
at 7.30 p. m. September 26, 1914 (discharge, estimated from extension of rating 
curve, approximately 1,450 million gallons per day or 2,240 second-feet); 
minimum stage recorded, 1.3 feet February 27 and 28,1915 (discharge, 2.0 million 
gallons per day or 3.1 second-feet.)

DIVERSIONS. Part of flow diverted 3 miles above station.
REGULATION. None except by diversions.
OBJECT OF STATION. To determine feasibility of additional diversions for irrigation 

of sugar cane. Water owned by Territory and leased to Makee Sugar Co.
UTILIZATION. Water used for irrigation of sugar cane.
ACCURACY. Stage-discharge relation not permanent. Two rating curves were used; 

one effective July 1 to January 16 and the other January 17 to June 30. Both 
curves are fairly well defined below 15 million gallons per day but poorly defined 
above that point. Operation of water-stage recorder fairly satisfactory. Records 
fair when water-stage recorder was operating and discharge less than 15 million 
gallons per day.

Discharge measurements of Anahola River near Kealia, Kauai, during the year ending
June 30, 1920.

Date.

July 10 
Sept. 24 
Nov. 15 
Dec. 15 
Jan. 30 
Feb. 16 
Apr. 17 
May 14 
June 18

Made by 

.....do. .....................................................

.....do......................................................

.....do......................................................
J. E. Stewart........... ....................................
SMroTakabayashi... ..........................................

.....do......................................................

Gage 

(feet).

2.02 
1.95 
2.03 
2.10 
2.27 
2.11 
2.15 
2.17 
2.25

Discharge.

Second- 
feet.

7.5 
4.5 
6.2 
8.5 
9.4 
5.6 
5.8 
6.4 

10.7

Million 
gallons 

per day.

4.8 
2.9 
4.0 
5.5 
6.1 
3.6- 
3.7 
4.2 
6.9-
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Daily discharge, in million, gallons, of Anahola River, near Ke&lw, Kauai, for the year
ending June 30, 1920.

Day.

1... ...........
2..............
3..............
4...........:..
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13.............. 
14..............is......:.......
16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

July.

3.5
3.3
3.2"3.0

3.0

2:9
3.6
3.4 
5.6
4.6

14.3 
4.0
6.5 
7.2
4.4

3.6
3.4
3.4 
t 4.
8.0

4 6
4.4
i. 9

4.2.
4.0

4.2
3.8
5.0
4.0
3.5
3-5

Aug.

6.5
3.6
3.3

- -3.0
3.0

2 Q

2.8
2.7 
3.0
4.2

3.0 
2.9
2.9 
2.9
3 K

10.0
3.6
3.3
3 K

11.0

12.0
5.4
4.' 4
4 2
4.0

3 6
3.4
3 0

3.3
3.4
3.5

Sept.

5.5
4.4
3.6

' 5.1
5.3

4.0
3.8
5.5

93

6.2

4.2 
3.6
3.5
3 A

3.3

3 0

3.6
3.2
q q

3 d.

4 0

°. 9

3.0
3 f\

3.0
3.0

' Oct.

3.2
3.3
3.5
3:0
2.9

4.0
3.2
4.6 
3.5
3.3

3.2
4 9
3.5 
3 0
2.9

2.8
2.8
2 0 

. 0

2.8
3.7

3.3
8.0
6.0

16.0
6.2

4.2
3.6
i. 9
4.0

7.0

Nov.

8.9
4.8
4.2
3.6
4.4

11.0
11.5
16.7

15.0

12.1
8.9
7.6 
6.5
6.5

6.5
5.9
5.4

5 A

5.2

51
69
15.9
9 q

7.0

6.2
5,6
5.4
4.8
4.4

Dec.

4.2
70

116
86
22

16.4
14.0
9.7 

15.2
12.0

7.6 
7.0
6.8 
5.9
5 6

5.4
5.4
5.0

,4.8
4 2

4.4
4.4

11.1
5.2
4.6

18.0
5.6
5 4

44
26
7.9

Jan.

8.9
30
13.2
6.8
5.6

6.6
10.4
5.6
7.6

14.6

6.2 
5.2
5.5 

26
110

23
10 e

15.8
iq o

10.4
Q 7

Q d.

7.6
7.0
6.8
6.4
6.4

Feb.

6.0
5.8
5.8
5.2
5.0

5.0
4.9
5.0 
4.7
5.4

9.8 
5.4
4-3 
4.0
3.9

3.7
3.6
3.6
3 7

3.7

3.7
3.6
3.6
3.9
3.7

4.2
3.6
3 A

3 4

.......

Mar.

3.3
3.2
3.2
3.3
3.4

3.7

4.6

4.6
5.2

38 
47
23

12.4
23
H q

7.6
17.5

6.8
6.8
6,4

13.3
6.4

Apr.

5.8
6.0
6.2

SI .
22

10.0
7.6
6.4 

.6.0
6.0

6.0 
  4.9

5.0 
4.9
4.7

4.4
12.9
5.8
5.4

147
231

47

U-2
10.4
11:6
9.1

May.

8.5
7.9
7.6
7.6
6.6

6.2
5.8
5.4 
5.4'5.2

5.2 
5.0
4.9 
4.7
4.6

4.3
4.0
4.7 
5.4
4.3

4.6
4.3
5.4
5.4

17.6

15.2
4.4
4.0

14.5
19.5
5.8

June.

4.6
4.3 4.6
4,4
8.0

5,2
4.6
4.3
4.0

  4.6

5.7 
6.0
5.4 
4.6
4.3

6-2
12.2
6.2
5.4
4.7

4.6
4.3
4.4
4.3
4.3

4i 6
6.2
7.3
4.9
4.3

NOTE. Sept. 20-24 and Jan. 17-19, recorder not working properly; Mar. 7-14, recorder removed during 
reconstruction of station. Discharge estimated in million gallons per day as follows: Sept. 20-24, 3.4; 
Jan. 17-19, 70; Mar. 7-14, 10.

Monthly discharge of Anahola River near Kealia, Kauai, for the year ending June SO, 1920.

Month.

July.......................

May.......................

Discharge.

Million gallons per day.

Maximum.

14.3 
12.0 
23 
16.0 69 ' 

116 
312 

9.8 
47 

231 
19.5 
12.2

312

Minimum .

2.9 
2.7 
3.0 
2.8 
3.6 
4.2 
5.2 
3.4 
3.2 
4.4 
4.0 
4.0

2.7

Mean.

4.51 
4.26 
4.47 
4.29 

11.6 
18.1 
29.6 
4.54 

11.4 
24.4 
6.90 
5.28

10.8

Second-feet 
(mean).

6.98 
6.59 
6.92 
6.64 

17.9 
28.0- 
45.8 
7.02 

17.6 
37.8 
10.7 
8.17

16.7

Total run-off.

Million 
gallons.

140 
132 
134 
133 
347 
560 

, 918 
132 
362 
733 
214 
158

3,950

Acre-, 
feet.

429 
405 
412 
408 

1.070 
1,720 
2.820 

404 
-1,080 
2,250 

656 
486

12,100
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ANAHOLA DITCH ABOVE KANEHA RESERVOIR, NEAR KEALIA, KAUAI.

LOCATION. At lower end of third tunnel above Kaneha reservoir, 7 miles from Kealia.*
RECORDS AVAILABLE. May 29, 1915, to June 30, 1920.
GAGE. Stevens continuous water-stage recorder installed April 10, 1920. Stevens 

8-day recorder used June 26, 1915, to April 10, 1920, and Friez recorder used May 
29 to June 26,1915.

DISCHARGE MEASUREMENTS. Made from wooden footbridge at gage above control 
and spillway.

CHANNEL AND CONTROL. Channel at gage is short straight stretch of open ditch 
cut in firm earth between two tunnels. Control is timber sill on check gate below 
spillway and rock section of ditch; probably permanent when spillway is not in 
use.

EXTREMES OP DISCHARGE. Maximum stage recorded during year, 3.84 feet at 6 p. m. 
December 3 (discharge, 55 million gallons per day or 85 second-feet); minimum 
stage recorded, reservoir gates occasionally shut in November, December, and 
January.

1915-1920: Maximum stage recorded, 3.96 feet at 5 p. m. April 18, 1919 (dis 
charge, 58 million gallons per day or 90 second-feet); minimum stage recorded, 
reservoir gates occasionally shut (discharge into reservoir, 0.0).   f

DIVERSIONS. Diverts from Anahola River.
REGULATION. By head gates. When Kaneha reservoir is full, water is turned out 

of ditch at spillway just below gage.
OBJECT OP STATION. To determine amount of water diverted from Anahola River to 

Kaneha reservoir. Water owned by Territory leased to Makee Sugar Co.
UTILIZATION. Water is stored in Kaneha reservoir for irrigation of sugar cane and for 

domestic supply.
ACCURACY. Stage-discharge relation permanent when spillway is closed and reservoir 

gate opened. Effect of opening spillway on relation of stage to discharge into 
reservoir not determined, but is probably slight and has been neglected. Rating 
curve well defined below 10 and fairly well defined below 35 million gallons per 
day. Figures do not include discharge through spillway. Operation of water- 
stage recorder satisfactory except as noted in footnote to table of daily discharge. 
Records good except when water was Wasting or recorder not operating.

Discharge measurements of Anahola ditch above Kaneha reservoir, near Kealia, Kauai, 
during the year ending June SO, 1920.

Date.

July 10 
Aug. 29 
Sept. 24 
Nov. 15 
Dec. 22 
Jan. 30 
Feb. 16 
Mar. 29 
Apr 17 
May 14 
June 18

Made by  

.....do.........................................................

.....do.........................................................

.....do.........................................................

.....do.........................................................

.....do.........................................................

.....do.........................................................
W.V. Hardy..................................................
Shiro Takabayashi ............................................

Gage 
height 
(feet).

1.46 
1.24 
1.15 
1.26 
1.06 
1.37 
1.12 
1.45 
1.22 
1.15 
1.40

Discharge.

Second- 
feet.

7.6 
3.6 
2.9 
4.1 
2.2 
3.1 
2.1 
6.5 
3.9 
2.4 
6.0

Million 
gallons 

per day.

49 
2.3 
1.85 
2.7 
1.4 
2.0 
1.4 
4.2 
2.5 
1.5 
3.9
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Daily discharge, in million, gallons, ofAnahola ditch above Kaneha, reservoir, 
Kauai, for the year ending June 30, 19W.

Day.

1. .............
2..............
3..............

5..............
6.............. 
7. .............
8..............
9..............

10..............
11..............
12..............
13..............
14..............
15.............. 
16..............
17..............
18..............
19..............
20..............
21..............
22..............
23..............
24..............
26..............
26..............
27..............
28..............
29..............
30..............
31..............

July.

4.3
8.0
3.2
2 s
2.7
2.6 
4.2
3,5
8.5
4.7

13.2
3.7
8.5
8.0
6.4 
4.0
3.4
4.0
6.4

15.0
7.5
8.3
5.4
5.1
3.8
6.0
5.0

13.3
6.2
5.6
5.6

Aug.

13.7
5.4
4.2
4.5
4.0
3.3 
3.0
5.0 
6.6
7.4
3 0
3.7
4.4
4.6
7.2 

12.4
4.2
3.6
5.4

16.4
12.9
5.7
4.3
3.7
3.3
3.0
2.9
2.8
2.7
2.5
4.7

Sept.

7.9
4.1
3.7
7.3
7.0
5.0 
4.0
6.8 

15.7
5.0
3.6
3.2
3.0
2.7
2.6 
2.6
2.9
1.9
1.4
2.8
1.3
1.9
1.9
2.2
2.3
2.2
2.1
3.5

Oct.

4.8
4.7 
2.6
4.0 
2.8
2.4
2.4
2.3
2.2
2.1
2.0 
1.9
1.9
1.9
1.9
2.0
2.0
2.3
2.0
9.0
2.7
2.2
2.0
4.8
3.0
2.3

NOV:

.......

9 K

8.4
8 «
6.2
3.$
3.0
2.8 
2.7
2.5
2.3
2.3
2.3
4.0
3.3
2.7
2.5
2.5
1.6
.0
.0 2
.0
.0

Dec.

1.5
5.S
6.2
3.0
2.3
1.8 
1.2
2.1
2.8

. 0

2.0
2.1
2.0
2.0
1.9
1.8
1.8
1.8
1.8
1.8
1.6
1.8
2.9
1.8
1.7
2.8
2.3
2.7
3.8
3.9
3.6

Jan.

3.6
3.7
4.0
3.4
2.8
3.6 
4.4
3.6 
5.5
8.6
6.7
q ft
2.7
3.6
4.9 
.0
.0
.0
.0

1.4
3.3
3.3
4.1
5.1
4.7
4.7
4.4
4.1
3.9
3.7
3.7

Feb.

3.6
3.5
3.4
3.3.
3.3
3.2
3.5
3.7 
3.6
4.0
5.2
2.9
2.9
2.2
2.0 
1.9
1.9
1.9
1.8
1.8
1.7
1.7
1.6
1.7
1.8
2.9
1.8
1.6
1.6

Mar.

1.6
1.8
1.6
2.0
1.9
3.8 
5.4

11.7 
3.8
8.2

3.7
6.4

10.0
5.6
4.2
3.6
8.2
9.3
9.3
9.3
5.9
2.7
2.5
5.0
5.1
3.6

Apr.

4.0
7.1
7.4
8.0

.......

3.2
3.1
3.5
3.0
2.8
2. »
6.2
3.6
5.2

14.7
12.8
7.0
6,0
5.0
4.6
4.0
4.0
3.6
2.9

May.

2.6
2.3
2.3
2.2
2.2
2.2
2.2
2.2 
2.2'2.2

2.2
2.2
2.1
2.1
2,0 
2.0
1.9
6.9
4.2
2.3
2.5
2.6
3.6
3.3

10.3
8.4
3.0
2.4
4.6
7.2
3.5

June.

2.8
2.5
2.8
3.6
8.1
3.5
2.8
2.8 
2.4
3.4
5.6
5.1
4.6
3.7
3.0 
6.8
7.8
4.3
3.8
3.0
2.6
2.5
2.5
2.2
2.3
2.8
6.4
6.6
3.4
3.8

NOTE. Recorder not working properly and discnarge estimated in million gallons per day as follows: 
Sept. 29 to Oct. 4, 2.5; Oct. 31, 5; Nov. 1-8, 5.5; Mar. 11-15, 8; Apr. 5-11, 6, June 30, 3.3; Jan. 17-18 and 
Fee. 14-16, part of hydrograph estimated.

Monthly discharge of Anahola ditch above Kaneha reservoir, near Kealia, Kauai, for the
year ending June SO, 1920.

Month.

July..........................

November (258 days) ..........

February. ....................

April..........................
May..........................
June ..........................

The period (354i days) . .

Discharge.

Million gallons per day.

Maximum.

15.0 
16.4 
15.7 
9.0

6.2 
8.6 
5.2

10.3 
8.1

Minimum.

2.6 
2.5 
1.3 
1.9 
1.6 
1.2 
1.4 
1.6 
1.6 
2.8 
1.9 
2.2
1.2

Mean.

5.93 
5.53 
3.85 
2.88 
4.49 
2.56 
4.25 
2.62 
5.68 
5.55 
3.29 
3.90
4.22

Second-feet 
(mean).

9.18 
8.56 
5.96 

  4.46 
6.95 
3.96 
6.58 
4.05 
8.79 
8.59 
5.09 
6.03
6.53

Total run-off.

Million 
gallons.

184 
171 
116 
89.2 

115 
74,3 

111 
76.0 

176 
166 
102 
11T

1,500

Acre- 
feet.

564 
526 
354 
274 
353 
228 
341 
233 
540 
511 
313 
359

4,600

KALIHIWAI RIVER NEAR HANALEI, KAUAI.

LOCATION. At elevation 700 feet, 1 mile east of Kauai Electric Co.'s power line and
9 miles southeast of Hanalei.

RECORDS AVAILABLE. March 13, 1914, to June 30,1920. 
GAGE. Stevens continuous water-stage recorder. 
DISCHARGE MEASUREMENTS. Made by wading or from footbridge. 
CHANNEL AND CONTROL. One channel at all stages; straight for 100 feet above and 50

feet below gage; current sluggish at low stages; right bank low and wooded; left
bank a high and nearly vertical cliff. Control composed of large boulders; fairly,
permanent. 

EXTREMES OF DISCHARGE; Maximum stage recorded during year, 6.10 feet at 7 p. m.
January 16 (discharge, approximately 1,100 millioii' gallons per, day, or 1,700
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second-feet); minimum stage recorded, 0.58 foot 8 a. m. February 22 (discharge, 
5.8 million gallons per day, or 9.0 second:feet).

1914-1920: Maximum stage recorded, 14.4 feet at 6.30 a. m. September 25,1914 
(discharge, computed from extension of rating curve, approximately 4,000 million 

'gallons per day, or 6,200 second-feet); minimum stage recorded February, 1920.
Correction to extremes of discharge published in Water-Supply Paper 485: 

Maximum stage recorded during the year 1917-18 was 7.92 feet May 22, 1918 
(discharge, 1,780 million gallons per day or 2,750 second-feet).

DIVERSIONS. None.
REGULATION. None.
OBJECT OP STATION. To determine feasibility of high-level diversion, in connection 

with .Territorial project relative to Hanalei River.
UTILIZATION. Part of flow is diverted below station for irrigation of rice and taro.
ACCURACY. Stage-discharge relation practically permanent. Rating curye well- 

defined below 70 million gallons per day. Operation of water-stage recorder 
satisfactory except as shown in footnote to table of daily discharge: Records 
good when, .water-stage recorder was operating satisfactorily.

Discharge measurements of Kalihiwai River near Hanalei, Kauai, during the year ending
June SO, 1920.

pate.

July 13 
Sept. 2 
Nov. 13 
Dec. 17 
Jan. 12 
Feb. 13 
May 18 
June 21

Made by 

H.-A. R.Austin...............................................

.....dO.......................;..................................

.....do........................,................,.........,.:....

.....do..........................................................

.....do...........................................................

Gage 
height 
(feet).

1.S4 
.83 
.88 
.68 
.75 

. .86 
1.05 
.80

Discharge.

Second- 
feet.

94 
18.6 
22 
12.4 
14.0 

,19.5 
32.5 
17.5

Million 
gallons 

per day.'-

61 
12 
14.2 
8.0 
9.0 

12. B 
21 
11.3

Daily discharge, in million gallons, of-Kalihiwai River near Hanalei, Kauai, for the year
ending June 20, 1920.

Day.

1..............

5..............
6..... .........
<!.... ..........
0

9..............
10..............
11..............
12..............
13..............
14..............
1C

16..............
17..............
18.............. 
.»..,...- -------20..:...........
21..............
OO

23.. . .......... :
24..............
25..............
26..............
27....... .......

OQ

30..............
**1

July.

19.0

MO. 7
10.1
8.9
9.2
11.8
10.4

  27
-15.5
51
16.5

, 38
  32
34
20.0
14.2
13.8 
23
39-

32
22
15.5
12.6 
14.1

  25
18.5 
48
40
37
47

Aug.

78

37
37
32
28
27
34
39
36
30
25
29
25
42
50
19.0
10.4 
14.0
45
40
21
16.0
14.2 
13.0
12.2
11.8 
11.0
10.4
10.4
10.7

Sept.

 -. 12. 6
11.8
26
28
27
21
18.5
23
59
27
21
18.5
16.5

15.0
14.6
15.0
13.4 
13.0
18.7
11.8
10.4
9.8
8.6 
8.0
7.6
7.2 

  10.5
11.5
11.4

Oct.

8.6

10.7
8.6

23
16.6
12.6
17.5
12.2
10.4

10.1
8.0
7.8
7.4
7.4
7.2
6.8 
7.0
7.6
7.2
6.6
7.0
19.0 
7.6
6.4
9.5 
22
15.0
8.0
11.0

Nov.

12.0
  8.0

6.8
7.6
10.1
22
13.0
53
30
20.0
27
19.5
12.6

.......

.......

Dec.

7.6
7.4
7.2 
6.8
6.6
6.6
7.0
9.2
6.2 
6.0
15.0
7.2 
12.2
75
47
26

Jan.

22
39
23
16.5
13.0
19.0
26
15.5
19.0
15.5
12.2
10.4
12.7
42
139
236
95
50 
31
22
17.5
15.5
13.8
12.6 
11.0
10.4
9.5 
9.2
8.6
8.3
8.3

Feb.

7.8
7.6
7.4
7.2
7.0
6.8
7.6
9.5
7.6
14.5
74
23
13.8
9.8
8.0

.7.8
7.2
7.0 
6.6
6.4
6.0
6.0
6.0
6.0 
6.,9
13.0
6.6 
6.2
6.2

Mar.

6.0
6.2
8.8
12.0
7.6
15.6
18.6
46
25
27
73
97
67
27
21
16.0
49
146 
139
80
57
72
105
,72 
105
70
44 
38
36
54
33

Apr.

43
70
66
116
62
41
32
26
22
24
19.0
17.0
18.0
18.5
15.5
12.2
11.8
25 
13.4
23
199
138
52
30
24
20.0
17.0
16.5
13.8
12.6

May.

11.0
9.8
9.8
9.2
8.6
8.3
7.8
7.4
7.47.4'

8.0
8.0
7.2
7.2
7.2
7.4

31
45 
17.0
9.8
14.6
13.8
11.8
15.0
82
43
16.5 
13.0
12.6
14,2
10.7

June.

9.2
9.5
10.1
1619
39
14.^!
11.0
10.1

' 9.2
16.5
20.0
26
20.0
20.0
15.0
23
34
18.5 
18.5
13.0
11.4
15.5
11.0
9.5 
9.5
13.4
18.6 
28
22
12.6

NOTE. Nov. 13 toxDec. 16 paper torn and no record. Nov. 13 and Dec. 16 graph partly estimated. Nov. 
IttO discharge estimated^ at 16 million gallons per day and Dec. 1-15 at 19 million gallons per day, 
determined by multiplying discharge of Waioli Stream by 1J.
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Monthly discharge of Kalihivuai River near Hanalei, Kauai, far the year ending June
.10.1920.

Month.

July...........................

October. ......................

March.........................

May...........................

Discharge.

Million gallons per day.

Maximum.

51 
78 
59 
23

236 
74 

146 
199 
82 
39

236

Minimum.

8.9 
10.4 
7.2 
6.4

8.3 
6.0 
6.0 

11.8 
7.2 
9.2

6.0

Mean.

- 23.5 
27.6 
17.1 
10.7 
17.1 
17.4 
31.7 
10.7 
50.8 
39.9 
15.5 
16.8

23.3

Second-feet 
(mean).

36.4 
42.7 
26.5 
16.6 
26.5 
26.9 
49.0 
16.6 

. 78.6 
61.7 
24.0 
26.0

36.1

Total run-off.

Million 
gallons.

727 
856 
512 
331 
514 
538 
984 
310 

1.570 
1,200 

482 
505

8,530

Acre- 
feet.

2,240 
2.630 
1,570 
1,020 
1,570 
1,660 
3,020 

952 
4,830 
3,670 
1,470 
1,550

26,200

HANALEI RIVER NEAR HANALEI, KAUAI.

LOCATION. 5 miles upstream from Hanalei.
RECORDS AVAILABLE. December 28, 1911, to November-20, 1919, when etation was 

discontinued.
GAGE. Inclined and vertical staff on left bank, read by Daniel Kamaka.
DISCHARGE MEASUREMENTS. Made by wading or from cable.
CHANNEL AND CONTROL. One channel at all stages; straight for a quarter of a mile 

above and 500 feet below gage; banks low, wooded, and not subject to overflow. 
Control, shifting boulder and gravel bar.

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 7.54 feet at 7.10 
a. m. July 11 (discharge, 379 million gallons per day, or 586 second-feet); mini 
mum stage recorded, 6.55 feet at 4.10 p. m. October 24 to 8.10 a. m. October 27, 
and 4.10 p. m. October 30 (discharge, 38 million gallons per day, or 59 second-feet). 

1911-1919: Maximum stage recorded, 17.5 feet at 4 p. m. September 26, 1914 
(discharge, computed from extension of rating curve, approximately 14,000 
million gallons per day, or 21,700 second-feet); minimum stage recorded, 6.21 
feet March 25, 1914 (discharge, 26 million gallons per day, or 40 second-feet)6 .

DIVERSIONS. China and Kuna ditches divert water above station.
REGULATION. None.
OBJECT OF STATION. To determine amount of water left in river, below China and 

Kuna ditch diversions. Water rises on territorial lands.
UTILIZATION. Most of the water passing the station is wasted, but a small amount 

is diverted for irrigation of rice and taro.
ACCURACY. Stage-discharge relation slightly shifting. Shifts not large enough to 

warrant drawing more than one curve. Rating curve fairly well defined. Gage 
read to hundredths twice daily. Records fair.

5 Maximum stage recorded for year ending June 30,1918, was given erroneously in Water-Supply Paper 
485. Corrected figures are 12.74 feet at 4.10 p. m. May 22, 1918 (discharge, 6,350 million gallons per day 
or 9,820 second-feet).
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Discharge measurements of Hanalei River near Hanalei, Kauai, during the year ending
June SO, 1920.

Date.

July 12 
Oct. 1
Jan. 11

Made by  

ShiroTakabayashi....................................... ......

.....do.........................................................

height 
(feet).

6.74 
6.59
6.71

Discharge.

Second-
feet.

131
64
91

Million

per day.

85 
41.5
59

Daily discharge, in million gallons, of Hanalei River near Hanalei, Kauai, for the year
ending June SO, 1920.

Day.

1. ...........
2 ...........
3............
4............
5............

6............
7............
8............
9............
10............

11............
12............
13............
14............
15............

July.

54
49
43
40
40

39
39
42
102
72

255
60
44
126
132

Aug.

315
117
95
85
76

66
22
142
126
102

82
54
66
54
57

Sept.

182
66
47

285
95

57
52
50
23
105

76
68
60
54
52

Oct.

40
47
52
39
39

55
44
39
39
^o

<iO
^o
V)
^O
42

Nov.

57
54
K2
72
142

117
170
345
219
QC;

206
on
80
72
64

Day.

16............
17............
18............
19............
20............

21............
22............
23............
24............
25............

26............
27............
28............
29............
30............
31............

July.

85
60
72
100
280

170
95
72
64
88

78
60
285
114
206
210

Aug.

295
88
60
54
98

186
100
64
57
54

50
49
47
46
46
46

Sept.

50
49
47
44
68

44
42
40
39
39

VI
39
39
47
55

Oct.

40
44
40
40
47

39
39
39
39
38

38
54

260
156
39
66

Nov.

57
54
50
49
142

Monthly discharge of Hanalei River near Hanalei, Kauai, for the year ending June SO, 1920.

Month.

July..........................

November 1-20...............

The period.. ............

Discharge.

Million gallons per day.

Maximum.

285 
315 
285 
260 
345

Minimum.

39 
22 
23
38 
49

Mean.

102 
90.3 
65.1 
53.2 

109

Second-feet 
(mean).

158 
140 
101 
82.3 

169

Total run-off.

Million 
gallons.

3,180 
2,800 
1,950 
1,650 
2,180

11,800

Acre- 
feet.

9,700 
8,590 
5,990 
5,060 
6,700

36,000

CHINA DITCH NEAR HANALEI, KAUAI.

LOCATION. Just below intake and 4 miles south of Hanalei.
RECORDS AVAILABLE. March 17, 1914, to November 20, 1919, when station was

discontinued. December 28, 1911, to September 30,1913, at old station a quarter
of a mile below present station.

GAGE. Vertical staff on right bank; read by Daniel Kamaka. 
DISCHARGE MEASUREMENTS. Made from plank. 
CHANNEL AND CONTROL. Cut in clay and gravel; straight for 30 feet above and

50 feet below gage. Channel subject to growth of grass and weeds which affects
stage-discharge relation.
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EXTREMES OP DISCHARGE. Maximum stage recorded during year, 2.09 feet at 
7 a. m. August 1 and 7 a. m. September 9 (discharge, 37 million gallons per day, 
or '57 second-feet); minimum stage recorded during year, 1.43 feet 8 a. m. and1 
4 p. m. October 30 (discharge, 15.2 million gallons per day^ or 24 second-feet).

1911-1919: Maximum stage recorded, 3.09 feet at 8 a. m. April 3, 1919 (dis 
charge, 56 million gallons per day, or 87 second-feet); minimum, ditch occasion 
ally dry.

DIVERSIONS. Diverts part of flow of Hanalei River.
REGULATION. By head gates.
OBJECT OF STATION. To determine amount of water diverted by ditch. Ditch 

serves fee simple land, but water all rises on Territorial land.
UTILIZATION. Water used for irrigation of rice and taro.
ACCURACY. Stage-discharge relation practically permanent July 1 until station- 

was discontinued. Rating curve fairly well defined between 10 and 25 millioB 
gallons per day. Gage read to hundredths twice daily. Records fair.

Discharge measurements of China ditch near Hanalei, Kauai, during the year endvng-
June SO, 1920.

Date.

July 12 
Oct. 1

Made by 

Shiro Takabayashi. . ...........................................

height 
(feet).

1.78 
1.54

Discharge.

Second- 
feet.

38.5 
26.5

Million 
gallons 

per day.

24.9- 
17. i

Daily discharge, in million gallons, of China ditch near Hanalei, Kauai, fdr the year
ending June SO, 1920.

Day.

1............
2............
3............
4.. ..........
5............

6............
7............
8............
9............
10............

11............
12............
13............
14............
15............

July.

21
21
22
24
21

19.1
19.1
22
29
25

33
24
22
31
27

Aug.

35
29
27
27
25

24
24
29
29
29

29
22
22
21
22

Sept.

29
22
19.1
35
22

22
21
21
35
24

21
19.1
19.1
19.1
19.1

Oct.

17.9
19.1
19.1
17.9
16.7

19.1
17.9
16.7
16.7
17.9

16.7
17.9
16.7
16.7
16.7

Nov.

16.7
16.7
15.6
16.7
21

21
21
27
24
21

24
21
19.1
19.1
17.9

Day.

16............
17............
18............
19............
20............

21............
22............
23............
24............
9>;

26............
27............
28............
29............
30............
31............

July.

25
24
24
25
33

31
27
25
91
27

25
24
35
27
31
33

Aug.

VJ
27
22
99
27

29
24
22
22

21

21
19.1
10 1
19.1

Sept.

19.1
19.1
19.1
17 Q
21

17.9
17.9
17.9
17 Q
17 Q

17.9
17.9
16.7
19.1
17 Q

Oct.

15.6
16.7
15.6
15.6
16.7

15.6
15.6
15.6
16.7
15.6

15.6
16.7
24
22

17.9

Nov..

16. T
16.7
16.7
16.7
21

Monthly discharge of China ditch near Hanalei, Kauai, for the year ending June SO, 1920*

Month.

July...........................

November 1-20................

The period ..............

Discharge.

Million gallons per day.

Maximum.

35
37 
35
24 
27

Minimum.

19.1 
19.1 
16.7 
15.6 
15.6

Mean.

26.8 
24.8 
20.8 
17.3 
19.5

Second-feet 
(mean).

39.9
38.4 
32.2 
26.8 
30.2

Total run-off.

Million 
gallons.

801 
768 
623 
535 
390

3,120

Acre- 
feet.

2,45. 
2,360 
1,910 
1,650 
1,200

9,570



SURFACE WATER SUPPLY OF HAWAII, 1919-1920.

KTJNA DITCH NEAR HANALEI, KAUAI.

LOCATION. A quarter of a mile below intake and 3 miles southeast of Hanalei.
RECORDS AVAILABLE. July 1, 1916, to November 20, 1919, when station was dis 

continued. January 17, 1912, to September 30, 1913, at old site 500 feet below 
intake.

GAGE. Vertical staff read by Daniel Kamaka.
DISCHARGE MEASUREMENTS. Made from plank at gage.
OHANNEL AND CONTROL. Channel about 5 feet wide and 3 feet deep cut in firm 

earth, straight for 20 feet above and 50 feet below gage. Control not well defined.
.EXTREMES OF DISCHARGE. Maximum stage recorded during year, 3.32 feet at 8.50 

a. m. July 21 (discharge, 39 million gallons per day or 60 second-feet); minimum 
stage recorded, 1.13 feet from 4.30 p. m. October 24 to 8.30 a. m. October 27, 
(discharge, 7.0 million gallons per day or 10.8 second-feet). Water was oc 
casionally higher than indicated by the maximum above, but observer was 
unable to reach the gage at higher stages.

1918-1919: Maximum stage recorded, 6.2 feet December 3, 1912, at old site 
and 3.32 feet at 8.50 a. m. July 21, 1919 (discharge, 39 million gallons per day 
or 60 second-feet); minimum stage recorded, 3.1 feet January and February, 
1913 (discharge, 2.9 million gallons per day or 4.5 second-feet).

'DIVERSIONS. Ditch diverts part of flow of Hanalei River.
REGULATION. By head gates.
OBJECT OP STATION. To determine amount of water diverted from river by ditch, 

which serves fee simple land. Water all rises on Territorial lands.
UTILIZATION. Water used for irrigation of rice and taro.
ACCURACY. Stage-discharge relation permanent July 1 until station was discontinued, 

Rating curve fairly well defined above and poorly defined below 15 million 
gallons per day. Gage read to hundredths twice daily. Records fair.

.Discharge measurements of Kuna ditch near Hanalei, Kauai, during the year ending
June 30, 1920.

Date.

July 12 
Oct. 1

Made by  

.....do..........................................................

Gage 
height 
(feet).

2.66 
1.98

Discharge.

Second- 
feet.

44 
26

Million 
gallons 

per day.

28.5 
16.8

JDaily discharge, in million gallons, of Kuna ditch near Hanalei, Kauai, for the year
ending June SO, 1920.

Day.

1..... .......
2............
3............
4............
5............

6............
7............
8............
9............

 10............

11............
12............
13............
14............
15............

July.

27
27
27
27
25

25
25
27
30
30

28
27
35
32

Aug.

30
28
27
27

27
27

34
30

28
27
27
27
27

Sept.

27.
25

30

27
27
27

23

21
20.0
20.0
1O 7

19.3

Oct.

15.8
19.3
19.3
7 9

7.2

13.2
12.6
7 9

7.2
7.2

7 0
7.2
7.2
7 0
7 0

Nov.

17.2
16.5
16.5
17.2
21

19.3

12.0

11.4
10.8
in s
10.2

Day.

16............
17............
18............
19............
20............

21............
22............
23............

25............

26............
27............
28............
0»Q

$n
31............

July.

30
27
27

  30

35
30
28
27
28

28
27

30

Aug.

27
27
27
28

30
28
27
27

27
97

27
27
27
27

Sept.

19.3
19.3
19.3
18.6
20.0

18.6
17.9
17.2
7.6
7.2

7.2
7.2
7.2
1Q O

19.3

Oct.

7.2
18.6
7.2
7.2

12.6

7.2
7.2
7.2

12.0
7.2

7.2
13.2

20.0
7.2

19.3

Nov.

10.2
9.7
9.7
9.7

NOTE. On account of high water, gage could not be reached by observer, at one or both daily trips and 
 discharge has been estimated in million gallons per day as follows: July 11,20,28.30,31, and Aug. 1,8,16, 
.and 21, at 35; Sept. 1,4, a nd 9, at 30; Oct. 28 and Nov. 7, 8, 9, and 11, at 20; and Nov. 20 at 13.
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Monthly discharge of Kuna ditch near Hanalei, Kauai,for the year ending June SO, 1920.

Month.

July..........................

October .......................
November 1-20. ...............

The period (July 1 to 
Nov.20). ...... .......

Discharge.

Million gallons per day.

Maximum. Minimum.

25 
27 
7.2 
7-2 
9.7

Mean.

29.5
28.7 
20.0 
10.7 
14.8

Second-feet 
(mean).

45.6 
44:4 
30.9 
16.6 
22.9

Total run-off.

Million 
gallons.

914 
889 
601 
333 
295

3,030

Acre-feet.

2,810 
2,730 
1,840 
1,020 

906

9,300

WAIOLI STREAM NEAR HANALEI. KAUAI.

LOCATION. 3 miles above mouth of stream and 4 miles from Hanalei.
RECORDS AVAILABLE. July 1, 1914, to June 30, 1920. Data from December 19, 

1916, to June 30, 1918, have been revised in Water-Supply Paper 515.
GAGE. Stevens continuous water-stage recorder.
DISCHARGE MEASUREMENTS. Made by wading or from cable at gage.
CHANNEL AND CONTROL. One channel at all stages; straight for 30 feet above and 20 

feet below gage; right bank steep, left bank slopes gently. Control composed 
of boulders; shifting.

EXTREMES OP DISCHARGE. 'Maximum stage recorded durjng year, 4.50 feet at 6 
p. m. March 25 (discharge, 470 million gallons per day or 727 second-feet); mini 
mum stage recorded, 0.96 foot at 4.45 a. m. February 1, 6 p. m. March 3, and 
7 a. m. May 9 (discharge, 5.7 million gallons per day or 8.8 second-feet).

1914-1920: Maximum stage recorded, 6.15 feet at 6.30 a. m. December 19, 1916 
(discharge, computed from extension of rating curve, approximately 955 million 
gallons 6 per day or 1,480 second-feet); minimum stage recorded, 0.6 foot July 
22, 1914 (discharge, 2.0 million gallons per day or 3.1 second-feet).

DIVERSIONS. None.
REGULATION. None.
OBJECT OP STATION. To determine feasibility of high-level diversions, in connection 

with Territorial Hanalei River project. Territorial land and water.
UTILIZATION;: Small part of flow is diverted for irrigation of rice and taro.
ACCURACY. Stage-discharge relation not permanent. Rating curve used July 1 to 

August 8, well defined below 60 million gallons per day and rating curve used 
August 9 to June 30 well defined below 80 million gallons per day. Operation 
of water-stage recorder unsatisfactory. Records fair when water-stage recorder 
was operating.

Discharge measurements of Waioli Stream near Hanalei, Kauai, during the year ending
June SO,

Date.

July 11 
Aug. 31 
Sept. 29 
Nov. 12 
Dec. 18 
Jtfn. 10 
Feb-. 12 
Mar. 20 

20 
May 16 
June 19

Made by 

Shiro Takabayashi ...........................................
.....do..........................................................
.....do..........................................................
.....do..........................................................
.....do..........................................................
.....do..........................................................
.....do..........................................................
.....do..........................................................
M. H.Carson...................................................

Gage 
height 
(feet).

1.65 
2.17 
1.14 
1.60 
1,02 
1.15 
1.27 
2.20 
3.48 
1.00 
1.10

Discharge.

Second- 
feet.

46.5 
89 
11.8 
34 
10.2 
12.9 
14.3 
74 

470 
8.4 

12.1

Million 
gallons 

per day

30 
58 
7.7 

22.1 
6.6 
8.4 
9.2 

47.5 
304 

5.4 
7.8

^Supersedes figures published in Water-Supply Papers 465 and 485.
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Daily discharge, in million gallons, of Waioli Stream near Hanalei, Kauai, for the year
ending June SO, 1920.

Day.

1... ...........
2..............
3.............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

July.

13.5
14.8
13.1
12.7
12.7

13.2
20.0
13.3

21
34
33
28

21
17.0
15.9
25
36

25
21
15.4
14.1
14.6

16.5
14.8
34
18.5
16.2
19.1

Aug.

26
17.0
14.1
14.3
14.1

14.1
15.1
46
30
19.2

15.4
14 7
18.8
19.4
32

35
18.5
16.0
24
33

24
16.4
12.3
8.8
8.4

8.4
8.4
8.0
8.0
9.4

25

Sept.

28
13.5
16.4
15.0
16.0

11.8
11.0
13.2
45
13.5

10.3
8.8
8.2
7.6
7.5

7.3
7.2
A Q
6.8
9.7

7.2
6.9
fi Q

7.2
  7.2

7.0
7.3
7.6
8.6
8.4

Oct.

19 1
9 7
7.6

! 
Nov.

19 a

1(\ o
Q *)

o A

7.5
7 9
A Q

46
1Q 7
1ft Q

8.4

6.8
6.6
A 0
6.6
6.5

Dec.

ty*

55
1i\ 7

Q a

£.6
7.6
7 9

in 9
8.6

7 Q

7 9
R Q

6.6

6 ft
6.6

A ft

6.6
6 9

15.1
7.2
7.0

1C A
19 3

KA

39
26

Jan.

is o
24
16.4
12.6
10.1

17 0
18.6
11.8
9.8
9.6

7.3
7.0
7.3
7 9

26

71
43
31
15.0
10.8

Q A
9.2
8.4
7.8
7.2

7.3
7.0
6.8
6.8
6.6
A 9

Feb.

6.3
6.3
6.1
6.1
6.1

6.1
9.1

19 J.
8.0
9.4

29
IS 4
10.8
s s
7.6

7 ^
7.0
7.0
A a
6.6

6.3
6.0
& Q

6.5
16.5

13.8
7.2
6.8
6.8

Mar.

6.5
6.0
6.6
6.9
7.2

17.4
25
64
17.1
47

56
60
39

  14.7
1A Q

23
27
80

115
86

72
106
69
38

116

16.4
12.3
9.8
8.8
8.2

Apr.

10.1
12.9
25
31
17.8

12.0
10.1
8.4
7.5

10.2

8.8
7.3
9.2

7.2

6.8
6.2

14.6
9.6

27

129
109
33
12.9
10.1

9.4
8.6
8.4
8.2
8.0

May.

7.5
7.3
6.9
6.6
6.6

6.6
6.2
6.1
6.0
6.2

6.1
6.2
6.2
e;2
6.2

6.3

June.

7.8
7.8

7.0
8.4
7.8
6.8
7.0

7.2
9.0

11.3
9.4
7.6

NOTE. Recorder not working properly and discharge estimated in million gallons per day as follows: 
Jtily 9-11,21; Nov. 1-12,13; May 17-31,16; June 1-18,12. Estimates are approximately twe-thirds of dis 
charge of Kalihiwai River.

Monthly discharge of Waioli Stream near Hanalei, Kauai, for the year ending June SO,

Month.

July...........................

March.........................
April..........................

Discharge.

Million gallons per day.

Maximum.

36 
46 
45

46 
56 
71 
29 

116 
129

129

Minimum..

12.7 
8.0 
6.8

6.5 
6.2 
6.2 
6.0 
6.0 
6.2

Mean.

19.9
18.5 
11.3 
7.13 

11.7 
13.7 
14.8 
9.03 

39.1 
19.6 
11.1 
10.4

15.6

Second-feet 
(mean). .

30.8 
28.6 
17.5 
11.0 
18.1 
21.2 
22.9 
14.0 
60.5 
30.3 
17.2 
16.1

24.1

Total run-off.

Million 
gallons.

616 
574 
338

o221 
351 
424 
457 
262 

1,210 
587 
343 
313

5,700

Acre- 
feet.

1,890 
1,760 
1,040 

678 
1,080 
1,300 
1,410 

804 
3,720 
1,800 
1,060 

957

17,500

Estimated as two-thirds of discharge of Kalihiwai Stream.
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MISCELLANEOUS MEASUREMENTS.

Measurements of streams and ditches on the island of Kauai at 
points other than regular gaging stations are listed below.

Miscellaneous measurements on Kauai during the year ending June SO, 1920.

Date.

Jan. 25 
July 18 
Aug. 23 
Sept. 3 
Oct. 30 
Dec. 31 
Jan. 27 
Mar. 12 
Apr. 28 
June 28 
July 17 
Aug. 23 
Oct. 30 
Dec. 31 
Jan. 27 
Mar. 12 

12 
Apr, 27 
May 24 
June 28

Stream.

Main left branch of Koaie. .

.....do......................

.....do.....................

.....do.....................

.....do...........................do......................

.....do.....................

.....do.....................

....-do.....................

.....do......................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

Locality.

Elevation 3,500 feet, near Waimea, Kauai.

.....do...................................

.....do  ................................

.....do...................................

.....do...................................

.....do...................................

.....do...................................

.....do...................................

.....do...................................

.....do...................................

.....do...................................

.....do...................................

.....do...................................

.....do...................................

.....do...................................

.....do...................................

.....do...................................

Gage 
height 
(feet).

2.44 
2.48 
2.44 
2.38 
^? so
3.58 
5.36 
2.80 
2.60 
2.16 
2.18 
2.24 
2.55 
2.43 
3.69 
4.86 
2.10 
2.28 
2.12

Discharge.

Second- 
feet.

2.2 
27 
27 
25 
21.4 
80 

108 
626 

31 
18.3 
25.5 
26.5 
32.5 
56 
42 

176 
583 
24 
35 
20.6

Million 
gallons 
per day.

1.45 
17.5 
17.6 
16.2 
13.8 
52 
70 

405 
19.9 
11.8 
16.4 
17.0 
20.9 
36.5 
27 

114 
377 
15.5 
22.6 
13.3

ISLAND OF OAHU.

KALIHI STREAM NEAR HONOLULU, OAHU.

LOCATION. At Kioi Pool, three-eighths mile above Catholic Orphanage, 3 miles up
Kalihi road from King Street car line, and 5 miles north of Honolulu post office. 

RECORDS AVAILABLE. September 6, 1913, to June 30, 1920.
GAGE. Gurley 7-day water-stage recorder installed June 25, 1918. Friez recorder in 

use September 8 to November 22,1913, and Gurley printing recorder December 4, 
1913, to June 25, 1918.

DISCHARGE MEASUREMENTS. Made by wading or from footbridge 500 feet above gage.
CHANNEL AND CONTROL. Water drops over a 10-foot fall into pool at gage. Channel 

is solid rock, with steep, high banks; two channels for gage heights of 6.0 feet 
and over. The high-water control is solid rock; low-water control is concrete dam 
completed January 11, 1919.

EXTREMES OP DISCHARGE. Maximum stage recorded during year, 9.31 feet at 10.30 
p. m. March 22 (discharge, 566 million gallons per day or 876 second-feet); mini 
mum stage recorded during year, 2.80 feet several times between February 27 
and March 5 (discharge, 0.5 million gallons per day, or 0.8 second-foot).

1913-1920: Maximum stage recorded, 12.53 feet at 8.30 p. m. December 6, 1918 
(discharge, 1,150 million gallons per day, or 1,780 second-feet); minimum discharge 
recorded during 1920.

DIVERSIONS. Catholic Orphanage diverts water for domestic use into a 4-inch pipe 
(which ie reduced by several stages to 1 inch at the outlet) at a dam about 300 feet 
above the station. Dam was installed May, 1920. Prior to this there were no 
diversions above station.

'REGSTLATION. None.
OBJECT OP STATION. To determine feasibility of using stream to augment water 

-supply ®f city of Honolulu. Part of water rises on Territorial lands.
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UTILIZATION. Part of water diverted 400 feet below station for power development; 
remaining low-water flow is diverted farther downstream for irrigation of taro.

ACCURACY. Stage-discharge relation permanent. Rating curve well denned be 
tween 1 and 50 million gallons per day. Operation of water-stage recorder 
satisfactory. Records good.

Discharge measurements of Kalihi Stream near Honolulu, Oahu, during the year ending
June SO, 1920.

Date.

Aug. 4 
Sept. 1 
Nov. 21 
Dec. 1 
Jan. 24 
Feb. 27 
Mar. 19 
May 7

Made by 

A. H. Wong.............. .....................................
J. E. Stewart.... ..............................................
.....do.........................................................
M.H.Carson..................................................
.....do.........................................................
.....do.........................................................
.....do.........................................................
.....do.. ........................................... ......... r ..

Gage 
height 
(feet).

3.16 
3.46 
2.87 
2.85 
2.88 
2.81 
4.38 
2.96

Discharge.'

Second- 
feet.

5.7 
12.9 

.75 
1.0 
1.45 
.85 

57 
2.8.

Million 
gallons 

per day.

3.7 
8.3 
.5 
,65 
.95 
.55 

37 
1.8

Daily discharge, in million gallons, of Kalihi Stream near Honolulu, Oahu, for the year
ending June 30, 1920.

Day.

1.... ..........
2..............
3.............. 
4..............
5..............

6..............
7.............. 
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16...............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
01

July.

2.1
2.8
2.7
2.1
1.9

2.2
2.2 
6.2
2.5 
2.2

2.7
2.1
3.4
2.1
1 0

1.8
1.7
1.7
1.7
6.4

3.3
2.4
2.0
1.8

10.6

2.7
3.4

14.0
3.5
7.3
1 0

Aug.

4.0
3.1
2.8 
4.6
2.8

2.7
11.4 
24
5.9
4.7

O A

3.0
3.3
4.6
3.6

3.3
2.9
2.7
2.6
2.6

3.6
2.6
2.4
2.3
2.3

2.2
2.1
2.0
2.0
2.1

Sept.

13.3

.......

.......

:::::::

2.3
2 A

2.4
2.2
2.1
2.0
1 0

1.8
1.8
1.7
1.7
1.6

1.6
1.7
1.6
1.6
1.6

Oct.

1.5
1.5
1.7 
1.6

99

c o

18.6
Q O
2.5 
2.1

1 O
1 Q
1.8
1.7
1.7

1.6
1.6
1.6
1.6
1.5

1.5
1.4
1.4
1.6
1.3

1.3
1.4
1.3
1.1
1.5 
1.1

Nov.

1.1
1.6
1.2 
1.2
1.5

1 3

12.0 
1.7
1.5 
1.2

1.2
1.5
1.3
1.1
1.0

1.0
1.0
1.0
.9
.9

.9
1.0
.9

1.0
.9

.9

.9

.8

.9

.7

Dec.

0.7
.7
.7 
.9

.7

.7 

.7

.7 

.7

.8

.8

.7

.7

.7

.8

.7
.7
.7
.7

.7

.7

.9

.7

.8

.8

.7

.7
2.8
2.5 
1.4

Jan.

1.0
.9
.9
.8
.7

.7

.7 

.7

.7 
2.5

1.2
.9

1.0
.9
.8

.9
15.2
4.1
1.7
1.3

1.1
1.0
1.0
1.0
1.0

.9

.9

.g

.8

.8

Feb.

0.8
.8
.8 
.7
.7

.7

.7 

.7

.9 

.9

1.1
.9
.8
.7
.7

.7

.6

.6

.6

.7

.7

.7

.7

.6

.6

.6

.6

.5

.5

Mar.

0.5
.5
.5 
.5
.6

.6

.7 
1.2
.7 
.7

2.2
2.8

20.0
2.5
1.7

1.9
1.5

40
27
12.7

6.9
26
34
12.6
18.1

12.8
8.2
6.2
6.0
4.9 
4.3

Apr.

4.9
4.4
6.0
4.4
4.4

3.8
3.4 
3.0
2.9 
2.7

2.4
2.8
2.6
2.4
2.8

2.2
2.4
2.4
3.7
8.6

4.2
3.6
3.0
2.7
2.6

2.4
2.4
2.4
2.3
2.1

May.

2.1
2.0
1.9 
1.9
1.9

1.8
1.7 
1.6
2.2
1.8

1.8
1.8
1.6
1.6
1.5

1.5
1.9
1.7
1.5
1.6

1.8
1.6
1.6
1.6
1.7

1.5
1.5
1.4
1.4
1.8 
1.6

June.

1.
1.8
1.8 
1.7i.r
1.4
1.3 
1.3
1.2 
1.3

1.1
1.3
1.2
1.1
1.6

1.2
1.4
1.2
2.0
1.3

1.1
1.5
1.4
1.2
1.1

1.1
1.1
1.1
1.0
1.0

NOTE. Sept. 2-13 float caught and record of no value; discharge estimated in million gallons per day a* 
follows: Sept. 2-4,10; Sept. 5-13, 2.5.
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Monthly discharge ofKalihi Stream near Honolulu, Oahu,for the year ending June 30,1920.

Month.

July..........................

September ....................

December.....................

February. ....................

May..........................

The year.. ..............

Discharge.

Million gallons per day.

Maximum.

14.0 
24 
13.3 
22 
12.0 
2.8 

15.2 
1.1 

40 
8.6 
2.2 
2.0

40

Minimum.

1.7 
2.0 
1.6 
1.1 
.7 
.7 
.7 
.5 
.5 

2.1 
1.4 
1.0

.5

Mean.

3.46 
4.14 
3.26 
2.98 
1.47 
.88 

1.54 
.71 

8.35 
3.33 
1.71 
1.34

2.78

Second-feet 
(mean).

5.35 
6.41 
5.04 
4.61 
2.27 
1.36 
2.38 
1.10 
12.9 
5.15 
2.65 
2.07

4.30

Total run-off.

Million 
gallons.

107 ' 
128 
97.8 
92.5 
44.1 
27.3 
47.7 
20.6 
259 
99.9 
52.9 
40.2

1,020

Acre- 
feet.

329 
394 
300 
284 
135 
84 

147 
63 

794 
307 
163 
123

3,120

NUUANU STREAM BELOW RESERVOIR NO. 2 WASTEWAY, NEAR HONOLULU, OAHU.

LOCATION. On Pali road in upper Nuuanu Valley, 1 mile above end of car line and 
5 miles from Honolulu post office.

RECORDS AVAILABLE. October 21, 1913,' to June 30, 1920.
GAGE. Gurley weekly water-stage recorder installed April 12, 1918, at same location 

as old inclined staff, datum unchanged.
DISCHARGE MEASUREMENTS. Low-water discharge measured by 2-foot sharp- 

crested weir with end contractions; flood discharge measured by 12-foot sharp- 
crested weir with end contractions, which with small weir, gives total flood dis 
charged Both weirs set in concrete. Crest of small weir is 1 foot lower than 
that of large weir. The weirs were reconstructed April 10-27, 1914, but original 
dimensions were maintained.

CHANNEL AND CONTROL. Channel is in solid rock; straight for about 75 feet above 
and below weir; banks high and covered with vegetation.

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 2.09 feet at 4 p. m. 
September 3 (discharge, 41 million gallons per day, or 63 second-feet); minimum 
stage recorded 0.05 foot at 9 p. m. March 4 and 4 p. m. June 25 (discharge, 0.15 
million gallons per day, or 0.25 second-foot).

1913-1920: Maximum stage recorded, 6.0 feet at 4 p. m. April 5,1914, discharge, 
610 million gallons per day, or 944 second-feet); minimum stage recorded in 1920.

DIVERSIONS. Most of the flow at low and medium stages is diverted above station for 
domestic supply and for power development.

REGULATION. Amount diverted above station varies.
OBJECT OF STATION. To determine feasibility of using Nuuanu Stream at this point 

to augment water supply for city of Honolulu. Territorial land and water.
UTILIZATION. Station measures the waste water and seepage from reservoirs Nos. 2, 

3, and 4 and the Luakaha weir. This waste water is used for irrigation of taro and 
rice.

ACCURACY. Stage-discharge relation permanent. Rating curve well defined. Oper 
ation of water-stage recorder satisfactory except as noted in footnote to table of 
daily discharge. Records excellent when water-stage recorder was operating. 
Records fair when estimated.
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Discharge measurements of Nuuanu Stream below reservoir No. 2 wasteway, near 
Honolulu, Oahu, during the year ending June 30, 1920.

Date.

July 1 
 Oct. 2 
Nov. 15 
Dec. 20 

27 
Feb. 14 

27 
Mar. 19 

19 
22 
22 
22 
22 
29 

Apr. 30 
May 21

Made by 

J.E.Stewart.. .................................................
.....do..........................................................
.....do..........................................................

.....do..........................................................

.....do..........................................................

.....do..........................................................

.....do...........................................:..............

.....do..........................................................

.....do..........................................................

.....do..........................................................

.....do..........................................................

.....do..........................................................

.....do..........................................................

.....do..........................................................

height 
(feet).

0.19 
.21 
.12 
.08 
.06 
.10 
.15 
.53 
.60 

1.13 
1.13 
1.32 
1.32 
.71 
.15 
.15

Discharge.

Second- 
feet.

0.7 
.75 
.09 
.25 
.25 
.35 
.2 

2.6 
4.1 

10.6 
9.7 

20.3 
17.8 
3.7 
.4 
.45

Million 
gallons 

per day.

0.45 
.5 
.06 
.15 
.15 
.25 
.06 

1.65 
2.6 
6.8 
6.3 

13.2 
11.5 
2.4 
.25 
.3

Daily discharge, in million gallons, of Nuuanu Stream below reservoir No. 
near Honolulu, Oahu, for the year ending June 30, 1920.

wasteway,

Day.

1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14.............. 
15..............

16.............. 
17..............
18..............
19..............
20..............

21..............
22..............
 23..............
7A. .............
25.. ............

26..............
27..............
28..............
29.............. 
 80.............. 
31..............

July.

0.8
.8
.8
.7
.7

.8

.9

.8

.8

.9

.9
1.0
.9 
.7

.7

.7

.6
1.0

.7

.7

.6 

.6

.6

.6

.6
1.2
.6 
.6 
.6

Aug.

0.6
.6
.6
.5

.4
1.4
1.9
.6
.6

.6

.5

.7 

.6

.6 

.6

.5
g
K

.5

.5 

.5

.4

.4

.4

.4 

.5 

.6

Sept.

1.5
.6

8.1
1.9

1.0
1.0
.8
.8
.8

.7

.6

.6

.6 

.7

.7 

.8
2.1
1.5
.8

1.7
1.5
.8
.7

.7

.9

.9

.7

Oct.

0.8
1.5
2.1

1 Q

1.7
1.4
1.2
.8

.8

.8

.7

.6 

.6

.6 

.6

.6

.6

.7

.8
Q

.8 

.8

.6

.5

.5

.5

.4 

.5 

.5

Nov.

.7

.5

.5

.7

.6
1.0
.6
.5
.5

.5

.5

.4 

.4

.3 

.3

.2

.2

.2

.2

.3

.3

.2

.3

.3 

.3

Dec.

n i
.3
.3
.3

,3
.2
.2 
.2

.2 

.2

.2

.2

.2

.2

.2

.2

.2

.2

.3 

.3

Jan.

0.2
.2
.2
.2
.2

.2

.2

.2

.2

.5

.3

.2

.3

.2 

.2

.2 
2.1
.7

.3

.4

.3 

.3

.3

.3

.3

.2

.2 

.2

.2

Feb.

0.2
.2
.2
.2
.3

.2

.2

.2

.2

.4

1.0
.5
.3
.2 
.2

.2 

.2

.2

.2

.2

.2

.2

.2 

.2

.2

.2

.2

.2

.2

Mar.

0.2
.2
.2
.2
.2

.2

.2

.2

.2

.2

.2

.5

.6

.3 

.2

.2 

.2
3.5
2.1
1.4

.9
6..0
5.1
3.0
4.4

.......

Apr.

8.5
3.6
2.9

2.3
1.9
1.3
1.2
1.0

1.0
.9
.8
.8 
.8

.9 
1.9
.8
.8
.8

.7

.7

.6 

.6

.6

.6

.6

.6

.5 

.5

May.

0.5
.4
.4
.4
,4

.4

.4

.4

.5

.4

.4

.4

.5

.......

.2

.2 

.3 

.3

June.

0.2
.2
.2
.2
.2

.2

.2

.2

.2

.2

.2

.2

.2

.2 

.3

.2

.2

.2

.5

.2

.2

.4

.4 

.2

.2

.2

.2

.2

.2 

.2

NOTE. Clock on recorder stopped and discharge estimated in million gallons per day as follows: Sept. 
30, 0.7; Oct. 1-2, 0.6; Dec. 6-11, 0.3; May 14-20,0.4; May 21-27, 0.3. Record lost Mar. 26 to Apr. 2 and dis 
charge estimated at 4.0 million gallons per day. Parts of graph of Nov. 14,15, and May 28 estimated.
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Monthly discharge of Nuuanu Stream below reservoir No. 2 wastewqy, near Honolulu, 
Oahu,for the year ending June 30, 1920.

Month.

July...........................

February .....................

May...........................

Discharge.

Million gallons per day.

Maximum.

1.2 
1.9 
8.1 
2.1 
1.0

2.1 
1.0 
6.0
8.5

.5

8.5

Minimum.

0.6 
.4 
.6 
.4 
.2

.2 

.2 

.2 

.5

.2

.2

Mean.

0.75 
.60 

1.21 
.84 
.40 
.25 

 .33 
.25 

1.76 
1.54 
.37 
.23

.71

Second-feet 
(mean).

1.16 
.93 

1.87 
1.30 
.62 
.39 
.51 
.39 

2.72 
2.38 
.57 
.36

1.10

Total run-off.

Million 
gallons.

23.3 
18.5 
36.4 
26.0 
12.1 
7.6 

10.2 
7.3 

54.6 
46.2 
11.4 
6.8

260

Acre- 
feet.

71 
57 

111 
80 
37 
24. 
31 
22 

167 
142 
35 
21

798

MAOLE DITCH, MATTKA STATION, NEAR HONOLULU, OAHTT.

LOCATION. In Nuuanu Valley, 200 feet below lower portal of Hillebrand Glen tun 
nel at ditch intake and 6 miles from Honolulu post office.

RECORDS AVAILABLE. October 6, 1917, to March 5, 1920, when station was discon 
tinued.

GAGE. Gurley weekly water-stage recorder.
DISCHARGE MEASUREMENTS. Made from plank at gage.
OHANNEL AND CONTROL. Ditch is an earth cut, with bottom lining of concrete, and 

has an elliptical concrete control 15 feet below gage.
EXTREMES OP DISCHARGE. Maximum stage recorded during year, 2.67 feet at 8 p. m. 

October 5 (discharge, 35 million gallons per day, or 54 second-feet); minimum 
stage recorded during year, ditch dry.

1917-1920: Maximum stage recorded, 2.86 feet at 5.30 a. m. April 19,1918 (dis 
charge, estimated from extension of rating curve, 41 million gallons per day, or 
63 second-feet 7); minimum stage recorded, ditch occasionally dry.

DIVERSIONS. Ditch diverts water from Maole Stream into Nuuanu reservoir No. 4.
REGULATION. By head gates.
OBJECT OP STATION. To determine amount of water diverted from Hillebrand Glen 

for reservoir No. 4 of water supply for city of Honolulu. Territorial water.
UTILIZATION. City water supply and power development.
ACCURACY. Stage-discharge relation permanent. Rating curve well defined below 

10 million gallons per day. Operation of water-stage recorder unsatisfactory at 
times. Records good for low stages and poor for high stages.

The following discharge measurement was made by A. H. Wong. 
July 31, 1919: Gage height, 0.39 foot; discharge, 0.85 second-foot, or 0.55 million 

gallons per day.

i Supersedes figures published in Water-Supply Paper 485. 

48298 24 WSP 516  5
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Daily discharge, in million gallons, of MaoU ditch, mauka station, near Honolulu, Oahu, 
for the year ending June 30, 1920.

Day.

1.......... ..........................
2....................................
3....................................
4....................................
5....................................

6....................................
7....................................
8....................................
9....................................
10....................................

11....................................
12....................................
13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20....................................

21....................................
22....................................
23....................................
24....................................
25....................................

26....................................
27....................................
28....................................
9Q
30....................................
31....................................

July.

0.06
.15
.06
.04
.03

.06

.08
1.7
.3
.15

.2

.1

.2

.06

.06

.03
04

.05

.02

.6

.25

.03
06
.05
.85

.45
1.4
.25
.85
.5

Aug.

0.4
.15

.15

.08

.08
1.3
1.8
.45
.35

.2

.8
45
45

.25

.2

.1

.07

.06

.06

.2
no

.08

.09

.08

.07

.05
04

.05

.2
1.5

Sept.

1.6
.15

4.7
.5
.2

.15

.2

.09

.1

.09

.15

.05

.04
06

.06

.07

.06
04

.04

.03

.03
04
04

.03

.02

.01

.01

.02

.01

.01

Oct.

0.01
.01
.02
.01
2.2

.5
1.5
.35
.1
.06

.03

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.02

.01

Nov.

0.01
.05
.01

.2

.06

.6

.09

.05

.01

.04

.07

.06

.01

.01

.01

.01

.01

.01

Dec.

0.09
.01
.01

.02

.45

.15

.15

Jan.

0.02
.01
.08
.01
.01

.09

.06

.01

.03

.01

1.0
.25
.07
.03

.01

.01

.01

Feb.

0.04

.06

.02

.01

NOTE. No record and graph partly estimated Oct. 1,2, and Jan. 15-17. No discharge for days for which 
discharge is not given.

Monthly discharge of Maole ditch, mauka station, near Honolulu, Oahu, for the year
ending June 30, 1920.

Month.

July..........................

February. ....................

Discharge.

Million gallons per day.

Maximum.

1.7 
1.8 
4.7 
2.2 
.6 
.45

.06

Minimum.

0.02 
.04 
.01

.00 

.00 

.00 
.00

Mean.

0.283 
.321 
.287 
.160 
.044 
.028 
.081 
.004

Second-feet 
(mean).

0.438 
.497 
.444 
.248 
.068 
.043 
.125 
.006

Total run-off.

Million 
gallons.

8.78 
9.95 
8.60 
4.95 
1.31 
.88 

2.52 
.13

Acre- 
feet.

27 
31 
26 
15 
4 
3 
& 
0

MAOLE DITCH, MAKAI STATION, NEAR HONOLULU, OAHU.

LOCATION. In Nuuanu Valley, 150 feet from Pali road, opposite reservoir No. 4, into 
which the ditch empties; 6$ miles from Honolulu post office.

RECORDS AVAILABLE. October 5, 1917, to June 30, 1920.
GAGE. Gurley weekly water-stage recorder.
DISCHARGE MEASUREMENTS. Made from plank at gage.
CHANNEL AND CONTROL. Ditch is earth cut with bottom lining of concrete. At the 

gage a section 50 feet long, 5J feet wi.de, and 3 feet deep is constructed of concrete, 
with concrete control at lower end.
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EXTREMES OF DISCHARGE. Maximum stage during year, 2.84 feet, afr10.20 p. m. 
August 7 (discharge, 71 million gallons per day, or 110 eecond-feet); minimum 
stage jeeowled, diteh occasionally dry,

1917-1920: Maximum stage recorded, 3.45 feet at 4 a. m. April 19, 1918 (die- 
charge, 108 million gallons per day, or 167 second-feet); minimum stage, ditch 
occasionally dry. r   >j

DIVERSIONS. Ditch diverts water from Maole Stream and a few intermittent streams 
into Nauaau reservoir No. 4.

JR-EOULATiosrs. By head gates.
OBJECT or STATION. To determine amount of water diverted from Maple Stream .jn 

Hillehrand Glen to reservoir No. 4 of city of Honolulu. ,; ; ;
UTILIZATION. City water supply and power development. - j
ACCURACY. Stage-discharge relation permanent, except during unusually high.gtaggis,, 

when concrete control is not effective on account of large amount of silt carried; 
Baiting curve is well defined below 10 million gallons per day. pperatioja ,ojf 
 water-stage recorder unsatisfactory at times. Records good for low stages, poor 
for high stages.

Discharge measurements of Maole ditch, makai station, near Honolulu, Oahu, during 
the year ending June SO, 1920.

Date.

July 31 
Aug. 30 
Mar. 19 
At>r. 16

Made by 

M. H.Carson...................................................
.....do..........................................................

Gage 
height
(feet).

0.33 
.39 
.32 
.07

Discharge.

Second- 
feet.

0.40 
.85 
.45 
.005

Million 
gallons 

per day.

0.25 
.55 
.3 
.005

Daily discharge, in million gallons, of Maole ditch, makai station,-near Honolulu, Oahu, 
for the year ending Jwne SO, -1920. .

Day.

1..............
2..............
3..............
4..............
5..............
6..............
7..............
8..............
9..............

10..............
11.............. 
12..............
13..............
14..............
15..............
16.............. 
17..............
18..............
19..............
20..............
21.............. 
22.............. 
23.............. 
24.............. 
25..............
26..............
27..............
28..............
29..............
30..............
31..............

July.

0.01
.09
.01

,.02
.2

1.7
.2
.08 
.1 
.05
.15
.03 
.01
.01

.05

.01

.6

.25 

.1 

.03 

.02 
1.6
.08

1.3
2.0
.2
.7
.4

Aug.

0.4
.08
.08
.1
.08
.05

1.5
1.7
.4
.2
.15 
.08
.15
.6 
.25
.2 
.09
.07
.05
.04
.2
.08 
.04 
.02 
.02
.02
.02
.01
.02
.15
.95

Sept.

1.6
.35

13.2
.35
.1
.05
.06
.02
.03
.02
.06 
.02
.01
.01 
.01
.01 
.01
.01
.01
.01
.01 
.01 
.01 
.01 
.02
.01

.01

Oct.

3.1
.1

2.5
.25
.06
.02 
.01

*...»..

"Voi"

.02

.01

Nov.

0.07
.02
.01
.02 
.45
.02

.......

Dec.

0.15 
.01

"- " "

"Voi"

  .5

.1

Jan.

0.04
.02
.05
.01

.8

.08 

.02
.04
.01

.01 
1.8
.35
.07
.03
.02 
.01

Feb.

0.02 
.02

-------

.......

Mar.

-.0. 08
.01

.04 

.5

.85

.07 

.03

.03 

.02
2 0
1.5
.66
.2 

1.3
1.7 
.35 

1.0
.75

Apr.

0.6
.25
.25
.2
.1
.08
.08
.08
.08 
.08
.09
.04 
.03
.01 
.02
nd

.7
1.6
.25 
.2 
.08 
.02 
.01

-

May.

-1

0.09
.01

"Voa"
.15 
.15

' .01

.03

.01

June.

0.05
. 02
.01

........

""Voi

.01

.45
, .02

.01 

.15 

.03

NOTE. Clock stopped part of day and graph estimated Oct. 2, Nov. 8, Dec. 3, 11, Mar. 18,19, 26,,and 
May 14. Clock stopped and discharge estimated in million gallons per day as follows: Nov. 1~6.0.Oi '; Nbv. 7, 
1.0; Dec. 4-10,0.00; Mar. 27 to Apr. 2,0.05; May 15-21,0.00. No discharge for other days for which discharge 
's not given.
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nthty discharge of Maole ditch, makai station, near Honolulu, Oahu, for the year
ending June 30, 1920.

Month.

July...........................

April..........................
May...........................

Discharge.

Million gallons per day.

Maximum.

2.0 
1.7 

13.2 
3.1

.5 
1. 8 
.02

1.6 
.15 
.45

13.2

Minimum.

0.00 
.01 
.00 
.00 

, .00 
.00 
.00 
.00 
.00 
'.Oft 
.00 
.00

,00

Mean.

0.323 
.252 
.534 
.196 
.055 
.030 
.108 
.001 
.365 
.166 
.015 
.025

.174

Second-feet 
(meau).

0.500 
.390 
.826 
.303 
.085 
.046 
.167 
.002 
.565 
.257 
.023 
.039

.269

Total run-off.

Million 
gallons.

10.0 
7.80 

16.0 
6.08 
1.65 
.92 

3.36 
.04 

11.3 
4.99 
.47 
.76

63 4

Acre- 
feet.

31 
24 
49 
1» 
5 
3 

10 
0 

35 
15 

1 
2

195

WEST BRANCH OF MANOA STREAM NEAR HONOLTTLTT, OAHTT.

LOCATION. At diversion dam at R. W. Shingles bungalow, 300 feet above highway 
bridge, one-eighth mile above confluence with East Branch of Manoa Stream, 
and 4 miles northeast of Honolulu post office.

RECORDS .AVAILABLE. May 29, 1913, to June 30, 1920.
GAGE. Friez water-stage recorder. Watson water-stage recorder in use June 17 to 

October 20, 1914; replaced October 20, 1914, by a Friez water-stage recorder; re 
placed May 9, 1915, by a.Stevens 8-day water-stage recorder; replaced August 15, 
1917, by a Stevens continuous water-stage recorder; replaced April 13, 1920, by 
Friez water-stage recorder. Vertical staff gage (at different datum) 150 feet up 
stream from highway bridge, about 25 feet above small irrigation ditch diverting 
from right bank, read from May 29, 1913, to June 16, 1914.

DISCHARGE MEASUREMENTS. Made by wading.
CHANNEL AND CONTROL. Small masonry diversion dam with rounded crest acts as 

control, and forms a large quiet pool in the vicinity of the gage for low and medium 
stages. Leaves and small de'bris lodge on control and growth of grass on sides at 
times affects the discharge relation slightly. Channel clean and confined in the 
vicinity of the gage. A short distance upstream the natural slope is steep and 
channel is .filled with boulders.

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 3.75 feet at 9.20 
. .p. m. October 5 (discharge, 245 million gallons per day or 379 second-feet); mini 

mum stage recorded, 0.94 foot at 11.30 p. m. December 21 and 8.10 p. m. March 
1 (discharge, 0.12 million gallons per day or 0.19 second-feet).

1913-1920: Maximum stage recorded, 4.65 feet at 12.15 a. m. March 20, 1917 
(discharge, 640 'million gallons per day or 837 second-feet; revised); minimum 
stage recorded, December 1913, (discharge, 0.05 million gallons per day or 0.08. 

   second-foot).
DIVERSIONS. None.
REGULATION. At low water, pool at gage is lowered slightly for short periods by the 

operation of a small hydraulic ram used for pumping water for domestic use and 
also by diversion for filling a swimming pool.

OBJECT OF STATION. To determine feasibility of using stream to augment water 
supply of city of Honolulu. Part of water rises on Territorial lands. Records on 
West and East branches of Manoa Stream together show amount of surface water 
available in upper Manoa Valley, above nearly all diversions.
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UTMZATION. tactically the entire low-water flow of MattoaStream: isutiHkfcd at 
lower elevation in Manoa Valley for irrigation of rice and taro.

ACCURACY. Stage-discharge relation permanent. Eating curve well defined between 
1 and 50 million gallons per day. Operation of water-stage recorder unsatisfactory 
at times. Records good while water-stage recorder was operating and fair at 
other times. , '

Discharge measurements of West Branch of Manoa Stream near Honolulu, Oahu, during 
the year ending June SO, 1920.

Date.

July 1 
31 

Oct. 2 
Nov. 10 
Feb. 14 

20 
Apr. 2 

16 
May 14

Made by 

J. E.Stewart.. ..................................... 1...........
A. S. Wong.. ..................................................

M. H. Carson...................................................
.....do...........................................................
.....do............................:..........'..................

Reid Jerman: ...................................................

height
(feet).

1.10 
1.26 
1.04 
1.01 
1.00 
.98 

1.38 
1.10 
1.02

Discharge. ,

Second- 
feet.

' 0.0 
4.8 
.2 
.15 
.2 
.15 

8.0 
1.55 
.25

Million 
gallons

per .day.

0.6 
3.1 
.15 
.1 
.15 
.1 

5.2 
1.0 
.15

Daily discharge, in milUon gallons, of West Branch of Manqa, -Stream near Jlonolulu, 
Oahu, for the year ending June 30, 19SO.

Day.

1...................
2...................
3...................
4...................
5...................

6...................
7.......... ... ....
8...................
9...................

10...................

11.............. ....
12...................
13...................
14...................
15...................

16.............. ...
17...................
18...................
19...................
20...................

21.............. ....
22...................
23...................
24................;..
25...................

26...................
27...................
28..........!........
29...................
30...... ............ . 
31...................

Aug.

4.2
2.7
2.2
2.1
1.8

1.5
8.7
7.5
2.0
2.1

1.5
1.7
2.1
4.8
1.8

1.6
1.2
1.2
1.0
1.0

1.1
2.0
1.0
1.0
.9

.9

.9
. . .8

.9
2.1
3.5

Oct.

0.6
.6
.6
.5

16.8

5.2
4.7
1.4
.9
.7

.6

.6

.5

.6

.6

.6

.6

.6

.5

.6

.6
. .6
.6
.7
.6

.4

.6

.5

.6

.6

Nov.

0.6
.7
.4
.4
.5

.6
2.0
.6
.4
.4

.6

.8

.9

.7
:8
.7
.6
.6
.6
.6

,6:
.6
.4
.3
.4

.4

.4

.3

.3

.3

Dec.

0.3
.2
.2
.6
.3

.3
,2
.2
.3
.6

.6

.5

.3

.2

.3

.3

.3
>4'.4
.3

.5

.2
' .5

.6

.6

. -6,'.4'
.2

1.6
1.1
1.2

Jan.

  0.8
.6
.6
.5
.3

.4

.5

.5

.7
, 2.3

.8

.6

.6.

.5

.6

.6
3.5
1.5.
.9
.7

.7

.7

.6

.3

" .4
.3

.3

Feb.

0.2
.2
.2
.3
.3

:s
.3
.3
.3
.4

.9

.9

.6

.3

.3

.3

.3
13
.3

.2

.2' .2-'

.2

.3

.2
2

'

Mar. ,

0.2
.2
.3
.3
.2

.2

.2
1.6
.6
.4

. .5
1.5
1.4
.6

.6

.6
15.8
11.4

, 5.7

: i 2. 7
-J4.8
12:6
5.1
9.4

. 4.8
3.1

, 2.11
0 ft

. 1.J&
-1.8

,- APr -

1.8
5.1
9.9
4.0
2.0

2.1
1.8
1.7

-, 1.5
1.5

1.2
1.7
1.6
1.1'1.1

1.0
.9
.9

1.2
2.2

ija.
1.0%!'v9
.7
.7

.6

.6
, .6

,6
.*

May.,

0.4:-« 
.4,'.4

1 .4

.4

.4
,4
.9
.6

.6

.6

.6:

.4

.4
'.6

,8
.6

1 .4
 3

  '.6
 £
.r
..8
.9

.8'.6

.4

.5

.6

.June.

0.7
.6
.6
.6

*'

.5
1.3
.4

.6
2.2
1.0
.8
.6

.«

.8

.7

.8
.6

'

NOTE. Recorder not working properly and discharge estimated in million gallons per day by compari 
son with flow of East Branch of Manoa Stream, sts follows: 'Oct. 1,0:6; June 5-10; 0.4; 11-15, 0.5; 16^17,0.7. 
Graph partially estimated Oct. 2, Feb. 6, 7, and June 18. :
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} M&nthly (K$cha$ge. pf West Branch of, Manoa Stream near Honolulu, Qahu, for the year- 
ending June 30, 1920.

Month.

July................ .. .

October. ......... . . .. v
November.................. .
December. . t .,.. 4 .............
January. ......................
February... ...................
March.........................
April..........................
May.. . .:. .... ...............

The vear j year............................

Discharge.

Million gallons per day.

Maximum;

8.7

16.8 
2.0 
1.6 
3.5 
.9 

15.8 
9.9 
.9 

2.2

Minimum.

0.8

.4 

.3 

.2 

.3 

.2 

.2 

.6 

.3

Mean:

1.94 
2.19 
1.88 
1.42 
.58, 
.45 
.72 
.32 

3.32 
1.76 
.53 
.64

1.32

Second-feet 
(mean).

3.00 
3.39 
2.91 
2.20 
.90 
.70 

1.11 
.50 

5.14 
2.72 
.82 
.99

2.04

Tof al run-off.

Million 
gallons.

«60.0 
67.8 

o56.4 
44.0 
17.5 
14.0 
22.2 
9.2 

103. 
52.7 
16.5 
19.3

482

Acre- 
feet.

185 
208 
173 
135 
53 
43 
68 
28 

316 
162 
50 
59

, 1,480

« Estimated by comparison with flow of East Branch of Manoa Stream.

EAST MANOA STREAM NEAR HONOLULU, OAHTT.

LOCATION. At highway bridge 400 feet above confluence with West Branch of Manoa 
Stream, in upper Manoa Valley, and 4 miles northeast of Honolulu post office.

RECORDS AVAILABLE. May 29, 1913, to June 30,1920.
GAGE. Friez water-stage recorder. Watson water-stage recorder used from May 5, 

1913, to September 28, 1914; Stevens 8-day water-stage recorder used October 11, 
1915, to August 15, 1917; and Stevens continuous water-stage recorder used 
August 15,1917, to March 19,1920. Vertical staff gage 200 feet upstream on right 
bank at different datum was read from May 29, 1913, to May 19, 1914.

DISCHARGE MEASUREMENTS. Made by wading for low and ordinary high-water 
stages; flood measurements may be made from highway bridge.

CHANNEL AND CONTROL. Channel steep just above gage, but slope is reduced for 30 
feet past gage to control which is a riffle of small boulders and gravel; control 
shifts considerably. At low and medium stages stream past gage is fairly wide 
and deep and velocity is well distributed. Banks are fairly steep and covered 
with vegetation.

EXTREMES OP DISCHARGE. Maximum stage rec6rded during year, 4.58 feet at 9.50 
p. m. October 5 (discharge, 328 million gallons per day or 507 second-feet); mini 
mum stage recorded, 1.18 feet at 1 p. m. June 8 and 3 a. m. June 9 (discharge, 0.54 
million gallons per day or 0.84 second-foot).

1913-1920: Maximum stage recorded, 5.2 feet at 4 p. m. March 19, 1917 (dis 
charge, from extension of rating curve, 470 million gallons per day or 727 second- 
feet); minimum daily discharge occurred during 1920.,

DIVERSION. East Manoa ditch diverts a quarter of a mile above station for irrigation.
REG ULATIO N . None.
OBJECT OP STATION. To determine feasibility of using stream to augment water sup 

ply of city of Honolulu. Part of water rises on Territorial lands. Records on 
East and West branches of Manoa Stream together show amount of surface water 
available in upper Manoa Valley above nearly all diversions.

UTILIZATION. Practically the entire low-water flow of Manoa Stream is utilized at 
lower elevations in Manoa Valley for irrigation of rice and taro.

ACCURACY. Stage-discharge relation permanent. Rating curve well defined between 
1 and 80 million gallons per day. Operation of water-stage recorder satisfactory. 
Records good.
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Discharge meawremente of East Branch of Manoa JStream near Honolulu, Oahu, during
the year ending June SO,

Date.

July 1 
31 

Oct. 2 
Nov. 10 
Jan. 24 
Feb. 27 
Mar. 26 
Apr. 9 

9 
May 14

Made by  

J. E. StOTrart........... ........................ ...............

.....do.. .......................................................

....Ao... ......................................................

....Ao.... .....................................................

....Ao.......... ...............................................

height 
(feet).

1.34 
1.49 
1.32 
1.27 
1.23 
1.19 
1.43 
1.28 
1.28 
1.20

Discharge.

Seeond-
feet.

2.1 
4.1 
1.8 
1.5 
1.3 
1.05 
3.7 
1.75 
1.75 
.8

Million 
gallons 

per day.

1.35 
2.7 
1.15 
.95
.85 
.7 

2.4 
1.15 
1.1 
,5

Daily discharge, in million gallons, of East Branch of Manoa Stream near Honolulu, Oahu > 
for the year ending June SO, 1920.

Day.

1..............
2..............
3..............
4..............
5..............

6.............1
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20

2!
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

July.

1.6
2.4
1.7
1.6
1.5

1.7
2.0
2.1
1.9
1.8

1.8
1.7
1 52

1.6
1.7

1.6
1.6
1.6
1.7
A 52

3.0
2 2
1.8
1.6
2.7

1.8
3.0
5.9
2.1
9 O

2.8

Aug.

2.8
9 1

2.1
2.0
2.2

2.0
4.1
5.5
2.0
2.1

1.8
1.8
2.5
3.3
2.2

2.1
1.8
1.7
1.7
1.7

  1.8
2.2
1.7
1.6
1.6

1.5
1.7
1.6
1.6
3.3
6.1

Sept.

4.0
1 52

21
^ 1
2.1

9 1

2.1
1 0

1.8
1.9

1 O

1.7
1.6
1.6
1.6

1.7
1.6
1.6
1.6
1.6

1.6
1.6
1.6
1.5
1.6

1.5
1.5
1.5
1.4
I K

Oct.

1.4

1.6
1.6

19.5

6.0
4 0
1 O

1.5
1.4

1.4
1.3
1.2
1 0

1.2

1.2
1.2
1.1
1.1
1.2

1.2
1.3
1.2
1.3
1.1

1.1
1.2

1.1
1.2
1.1

Nov.

1.1
1 *?

1.2
1.2
1.1

1.6
3.2
1 0

1.3
1.1

1.1
1 9

1 9
1 S

1.1
1.1
1.0
1.0
1.0

1.1
1.0
1.0
1.0
1.0

.9
g

.9
g

Dec.

0.9

1.1

1.0

.8
1.1

.8

.9

.8

.8

.7

.7

.7

.7

.7

.7

.7

.7

.9

.8

.8

.8

.8

.8
2.5
1.3
1.6

Jaa.

1.0
1.0
1.0
.9
.9

.9

.9
g

1.1
1.9

1.1
1.0

.8

3.1
1.1
.9
.8

.8

.8

.8

.7

.7

.7

.7

.7

.8

.7

Feb.

0.7
.6
.6
.6
.6

.6

.6

.8

.7

.8

1.1
1.1
.8
.7
.6

.6

.6

.5

.6

.6

.6

.7

.7

.7

.6

.4

.6

.6

.6

Mar.

0.6
.7
.6
.6
.6

.5

.5
1.7
.7
.7

.7
2.5
1.8
1.0
.8

1.0
.7

10.8
10.5
3.0

1.9
6.2
5.3
2.8
4.4

2.6
1.9
1.9
1.9
1.7
1.7

Apr.

1.8
2.2
2.8
1.8
1.6

1.5
1.3
1.3
1.1
1.1

1.0
1.3
1.2
1.0
1.0

1.0
.9
.8

1.9
2.7

1.6
1.1
.9
.9
.9

,8
.8
.7
.8
.7

May.

0.7
.7
.8
.7
.8

.7

.6

.6
1.1
.7

.8

.8

.6

.6

.7

.8

.8

.8

.7

.7

.7

.7

.7
1.0
1.1

.9

.7

.6

.6

.8

.7
I

June.

1.0
.9
.8
.7
.7

.7

.6

.5

.6

.6

.6

.6

.7

.6

.8

.6
1.0
.7

1.2
.8

.8
2.2
1.0
.8
.8

.9

.8
1.0
.8
.8
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Monthly discharge of East Branch of Manoa Stream* near Honolulu, Oahu, for the year
ending June SO, 1920.

Mouth.

July..........................

October. ......................

April..........................
May..........................

The year. ...............

Discharge.

Million gallons per day.

Maximum.

5.9 
6.1 

21 
19.5 
3.2 
2.5 
3.1 
1.1 

10.8 
2.8 
l.t 
2.2

21

Minimum.

1.5 
1.5 
1.4 
1.1 
.9 
.7 
.7 
.4 
.5 
.7 
.6 
.5

.4

Mean.

2.19 
2.34 
2.45 
2.10 
1.18 
.92 
.97 
.67 

2.33 
1.28 
.75 
.82

1.51

Second-feet 
(mean).

3.39 
3.62 
3.79 
3.25 
1.83 1.42' 
1.50 
1.04 
3.61 
1.98 
1.16 
1.27

2.34

Total run-off.

Million 
gallons.

68.0 
72.4 
73.5 
65.2 
35.3 
28.5 
30.2 
19.3 
72.3 
38.5 
23.2 
24.6

551

Acre 
feet.

208 
  223 

226 
200 
109 
88 
92 
60 

222 
118 

71 
76

1,690

EAST MANOA DITCH NEAR HONOLULU, OAHU.

LOCATION. 1,000 feet below intake. Ditch diverts from East Branch of Manoa 
Stream 1,000 feet above gaging station on that stream, 4 miles northeast of Hono 
lulu post office.

RECORDS AVAILABLE. May 24, 1915, to December 31, 1916; January 26, 1918, to 
June 30, 1920.

GAGE. Gurley weekly water-stage recorder. Vertical staff May 24, 1915, to Decem 
ber 31, 1916. Stevens weekly water-stage recorder January 25, 1918, to April 20, 
1918.

DISCHARGE MEASUREMENTS. Made by wading.
CHANNEL AND CONTROL. Weir basin about 6 feet wide, 30 feet long, and 2 feet deep 

below weir crest. Ditch in earth cut. Control is 2.5-foot wooden sharp crested 
Cippoletti weir with metal crest.

EXTREMES OF DISCHARGE. Maximum stage recorded during the year, 1.92 feet at 
9.30 p. m. October 5 (discharge, 17.1 million gallons per day or 26.5 second-feet); 
minimum stage recorded during the year 0.04 foot at 2 p. m. May 9 (discharge, 
0.06 million gallons per day or 0.09 second-foot).

1915-1920, Maximum stage recorded 2.10 feet at 9.30 p. m. August 16, 1918 
(discharge, 19 million gallons per day or 29 second-feet). Minimum stage recorded 
0.03 foot at 3 p. m. March 16, 1919 (discharge, 0.05 million gallons per day or 0.08 
second-foot).

DIVERSION. None.
REGULATION. None.
OBJECT OF STATION. To determine feasibility of using water to augment water supply 

of city of Honolulu.
UTILIZATION. Water used for irrigation of rice and taro.
ACCURACY. Stage-discharge relation permanent except for short periods when water 

was leaking around weir. Operation of water-stage recorder satisfactory except 
as noted in footnote to table of daily discharge. Records good.
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Discharge measurements of East Manoa ditch near Honolulu, Oahu, during the year
ending June 30, 1920.

Date.

July 1 
Feb. 14 
Mar. 12 

19 
19 

Apr. 9 
May 14

Made by  

J. E. Stewart..................................................

.....do.........................................................

.....do. ........................................................

.....do.........................................................

.....do.........................................................

Gage 
height 
(feet).

0.33 
.22 
.40
.56 
.74 
.26 
.21

Discharge.

Second- 
feet.

1.35 
.75 

3.2 
3.8 
6.5 
.85 
.65

Million 
gallons 

per day.

0.9 
,5 

2.1 
2.5 
4.2 
.55 
.4

Daily discharge, in million gallons, of East Manoa ditch near Honolulu, Oahu, for the
year ending June 30, 1920.

Day.

1..............

3..............

5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13.............. 
14..............
15..............

16.............. 
17..............
18..............
19.............. 
20..............

21.............. 
22. .............
23.............. 
24.............. 
25..............

26..............
27..............
28..............
29..............
^n
<*i

July.

1.1
1 fi

1.2
1.0
1.0

1.0
1.2
1.3
1.2
1.2

1.1
1.0
1.0 
.9
.9

.8 

.8
8.

1.0 
2.0

1.5 
1.2
1.0 
1.0

1.0
1.5
2.2
1.2
1.6
1.4

Aug.

1.7
1.4
1.2
1.2
1.3

1.0
1.6
2.3
1 Q

1.2

1.0
1.1
1.2 
1.5
1.2

1.2 
1.0
1.0
l.l 
1.1

 1.0 
1.1
1.0
.9

.8
1.0
.9
.8

1.7
O O

Sept.

2.2
1 3

3.6
1.7
1.3
-I o

1.4
1.2

1.2

1.0
.7
.8 

1.1
1.2

1.2 
1.2
1.2
1.2
.9

.9

.8 

.8 
1.0

.8

.8

.8

.8

Oct.

0.8

.8
g

2.0

.5

.8

.9
8

.8

.8

.8 

.8

.8

.8 

.8

.8 

.8

.8 

.8

.8 

.8

.8

.8

.8

.8

Nov.

0.8
g

.8

.8

1.0
1.2
.8
.7
.7

.8

.9

.9

.8

.8

.8 

.8

.8

.7 

.7

.7 

.7

.7 

.7

.7

.7

.7

.7

.7

.7

Dec.

0.7
.7
.7

g
.1

.7

.6

.6

.7

.7

.7

.7 

.6
  6

.6 

.6

.6

.6 

.6

.6 

.6

.7 

.6 

.6

.6
1.4
.8

1.0
.7
.7

Jan.

0.7
.6
.7
.7
.7

.7

.7

.7

1.1

.7

.6

.6 

.6

.6

.6
1.7

.6 

.6

.7

.7

.6 

.6. 

.6

.6

.6

.6

.6

.6

.6

Feb.

0.6
.6
.6

K

.5

.5

.5

.6

.5

.6

.7

.7

.6 

.6

.......

.4

.4

.4

Mar.

0.5

.4

.4

.4

.4

.9

.5

.4

.5
1.1
1.1 
.6
.5

.7 

.6
2.4
2.8 
1.7

1.2 
2.2
2.2 
1.5 
2.0

1.4
1.1
.9
.8
.8
.8

Apr.

0.9
1.0
1.2
1.0
.9

.8

.7

.7

.7

.7

.6

.8

.8 

.7

.7

.6 

.6

.6
1.1 
1.5

1.2
.8
.6 
.6 
.6

.5

.5

.5

.5

.5

May.

0.6
.5
.5
.5
.5

..5
.5
.5
.6
.5

.7

.6

.5 

.5

.5

.5 

.5

.5

.5 

.5

.5 

.5

.5 

.6 

.6

.4

.4

.4
,4
.5

June.

0.7
.6
.5
.4
.4

.4

.4

.4

.4

.4

^4
.5
.5 
.4
.5

.4 

.6

.5

.7

.5

.5 
1.2
.8 
.6 
.5

.4

.4

.6

.5

.6

NOTE. Graph partially estimated Dec. 19, 20, 26, 27, 31, Jan. 1, 2, 5-8, 31, Feb. 5-7,14. and 27. Clock 
stopped and discharge estimated in millions gallons per day as follows: Feb. 15-20,0.5, and Feb. 21-26,0.6. 
Estimates made by comparison with records for East Branch of Manoa Stream.
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Monthly discharge of East Manoa ditch near Honolulu, Oahu, for the year ending June,
SO, 1920.

Month.

July..........................

September ....................

January.. . ....................

March. ........................
April..........................
May..........................

Discharge.

Million gallons per day.

Maximum.

2.2 
2.8 
3.6 
2.0 
1.2 
1.4 
1.7 
.7 

2.8 
1.5 
.7 

1.2

3.6

Minimum.

0.8 
.8 
.7 
.5 
.7 
.6 
.6 
.4 
.4 
.5 
.4 
.4

.4

Mean.

1.20 
1.24 
1.17 
.83 
.78 
.70 
.69 
.55 

1.02 
.76 
.51 
.52

.83

Second-feet 
(mean).

1.86 
1.92 
1.81 
1.28 
1.21 
1.08 
1.07 
.85 

1.58 
1.18 
.79 
.80

1.28

Totalrun-off.

Million 
gallons.

37.3
38.4 
35.1 
25.7 
23.5 
21.7 
21.5 
15,9 
31.6 
22.9 
15.8 
15.7

305

Acre- 
feet.

114
118 

'108 
79 
72 
67 
66 
49 
97 
70 
48 
48

936

HAIKT7 STREAM NEAR HEEIA, OAHTT.

LOCATION. 60 feet above intake of Reservoir ditch, 1J miles west of Heeia. 
RECORDS AVAILABLE. January 29, 1914, to October 25, 1919, after which station

was discontinued. 
GAGE. Gurley printing water-stage recorder installed June 14, 1919. Stevens con-

tinous water-stage recorder April 28, 1914 to June 14, 1919, at same location and
datum as staff gage; original staff gage datum was raised 0.88 foot March 29, 1914. 

DISCHARGE MEASUREMENTS. Made by wading or from footbridge. 
CHANNEL AND CONTROL. One channel at all stages; straight for 20 feet above and 40

feet below station; banks steep and high; stream bed of solid rock. Control is
smooth solid-rock ledge; permanent. 

EXTREMES OP DISCHARGE. Maximum stage recorded during year, 1.85 feet at 5.45
p. m. September 3 (discharge, 34 million gallons per day or 53 second-feet);
minimum stage recorded 0.56 foot from 1 p. m. September 11 to 8 a. m. September
13 (discharge, 1.15 million gallons per day or 1.8 second-feet). 

1914-1919. Maximum stage recorded, 6.5 feet at 1 a. m., March 20, 1917
(discharge from extension of rating curve, about 550 million gallons 8 per
day or 850 second-feet); minimum stage in September, 1919. 

DIVERSION. None. 
REGULATION. None. 
OBJECT OP STATION. To determine feasibility of water-supply projects for Army

camp sites and proposed Army posts in vicinity. 
UTILIZATION. Low flow diverted below station for domestic supply and for irrigation

of taro and rice. 
ACCURACY. Stage-discharge relation permanent July 1 until station was discontinued.

Rating curve fairly well defined between 1 and 20 million gallons per day.
Operation of water-stage recorder satisfactory. Records good.

Discharge measurements of Haiku Stream near Heeia, Oahu, during the year ending
June SO, 1920.

Date.

July 28 
Sept. 16 
Dec. 2 
Feb. 18

Made by 

A. H.Wong..... ..............................................
J. E. Stewart.............. .....................................

.....do.........................................................

height
(feet).

0.76 
.68
.67 
.72

Discharge.

Second- 
feet.

4.3
2.7 
2.9 
3.0

Million 
gallons 

per day.

2.8 
1.7 
1.85 
1.95

  Supersedes figures published in Water-Supply Papers 465 and 485.
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Daily discharge,, in million gallons, of Haiku Stream near Heeia, Oahu, for the year
ending June 30, 1920.

Day.

1.. .............
2...............
3. ..............
4...............
^.. .............

6...............
T. ..............
S. ..............
9...............

10...............

11...............
12...............
13...............
14...............
15...............

July.

1.9
2.0
1.9
1.9
L9

1.9
1.9
1,9
2.0
2.0

2.1
1.9
1.9
1.9
2.0

Aug,

1.9
1.9
2.0
2.0
2.0

2.0
2.0
3.3
2.2
2.1

1.9
1.9
2.0
2.1
2.1

Sept.

3.8
2.1
8.3
1.8
1,6

1.5
1.5
1.5
1.5
1.5

1.3
1.2
1.2
1.3
1.3

Oct.

1.4
1.3
1.3
1.3
1.9

1.3
7.0
1.8

1.4

1.4
1.4
1.3
1.3
1 <i

Day.

16...............
17...............
18...............
19...............
20. T . ............

21...............
22...............
23...............
24...............
25...............

26...............
27...............
28...............
9Q

30...............
31...............

July.

1.9
L9
1.9
1.9
2.2

2.1
2.0
2.0
1.9
2.3

2.3
2.6
2.5
2.4
2.2
2.2

Aug.

2.2
2.1
2.0
1.9
1.9

3.0
2.8
2.0
2.1
2.1

2.2
2.3
2.3
2.4
2.4
2.8

Sept.

1.3
1.3
1.3
1.3
1.3

1.3
1.3
1.3
1.3
1.3

1.3
1.3
1.3
1.4
1.4

Oct.

1.4
1.4
1.5
1.5
1.6

1.6
1.5
1.5
1.7

NOTE. July 28 discharge estimated. 

Monthly discharge of Haiku Stream near Heeia, Oahu, for the year ending June 30, 1920.

Month.

July..........................

September ....................
October 1-24... ...............

The period. .............

Discharge.

Million gallons per day.

Maximum.

3.3
8.3
7.0

Minimum.

1.9 
1.9 
1.2 
1.3

Mean.

2.06 
2.19 
1.70 
1.69

Second-feet 
(mean).

3.19 
3.39
2.63 
2.61

Total run-off.

Million 
gallons.

63.9 
67.Q 
51.0 
40.6

223

Acre- 
feet.

196 
208 
157 
125

686

BIGHT BRANCH OF NORTH FORK OF KAUXONAHTTA STREAM NEAR WAHIAWA,
OAHU.

LOCATION. 200 feet upstream from intake of Wahiawa Water Co.'s tunnel, which is 
at confluence of right and left branches (two main branches), of North Fork, 8 
miles northeast of Wahiawa.

RECORDS AVAILABLE. May 29, 1913, to June 30, 1920.
 GAGE. Stevens continuous water-stage recorder on left bank.
DISCHARGE MEASUREMENTS. Made by wading or from footbridge 20 feet upstream 

from gage.
CHANNEL AND CONTROL. Channel is a straight stretch 200 feet long that has been 

cleared of boulders. Banks steep and flow well distributed and confined. Na 
tural control of large boulders has been improved somewhat for low-water stages.

EXTREMES OF DISCHARGE. 1913-1920: Maximum stage during period of record, 9.0 
feet at 3 a. m. March 26,1920 (by flood marks and comparison with record for Left 
Branch) (discharge, estimated by extension of rating curve, 850 million gallons 
per day, or 1,320 second-feet); minimum daily discharge, March, 1914 (0.2 million 
gallons per day, or 0.3 second-foot). Minimum discharge during year, 1.17 feet 
at 10 p. m. February 27 (discharge, 0.24 million gallons per day or 0.37 second- 
foot).

DIVERSIONS. None.
REGULATION. None.
OBJECT OP STATION. To determine amount of water taken from Territorial lands by 

Wahiawa Water Co. Water rises on Territorial lands.
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UTILIZATION. Wahiawa Water Co.'s ditch diverts entire low-water flow of both Right 
and Left branches of -North Fork for domestic water supply and for irrigation in 
vicinity of Wahiawa. All water, except low flow, from North Fork is impounded 
in Wahiawa reservoir for irrigation of sugar cane on Waialua plantation. .

ACCURACY. Stage-discharge relation changed during the flood of March 25. Rating- 
curves well defined between 1 and 200 million gallons per day, used July 1 to 
March 25 and March 26 to June 30. Operation of water-stage recorder unsatis 
factory. Records good when water-stage recorder was operating and poor at other 
times.

Discharge measurements of Right Branch of North Fork of Kaukonahua Stream near 
Wahiawa, Oahu, during the ye,ar ending June 80, 1920.

Date.

Aug. 1 
Sept. 6 
Oct. 7 
Nov. 17 
Feb. 5 
Mar. 1 
Apr. 1 
May 1 
June 2

Made by  

A. H.Wong.. ..................................................

.....do..........................................................

.....do..................... ....................................

.....do..........................................................

.....do..........................................................

.....do..........................................................
J. E. Stewart.. .................................................

height
(feet):

1.68 
1.58 
3.32 
1.34 
1.20 
1.19 
3.65 
1.40 
1.46

Discharge.

Second- 
feet.

9.1 
6.9 

159 
1.7 
.5 
.25 

149 
2.1 
2.2

Million 
gallons 

per day.

5.9 
4.4 

103 
1.1 
.3 
.15 

96 
1.35 
1.4

Daily discharge, in million gallons of Right Branch of North Fork of Kaukonahua 
Stream, near Wahiawa, Oahu, for the year ending June 30,1920.

Day.

1. ..........................
2................... .... ..
3...........................
4...........................
5...........................

6...........................
7...........................
8...........................
9..................... .....
10...........................

11...........................
12...........................
13...........................
14...........................
15...........................

17...........................
18...........................
19...........................
20...........................

21...........................
22...........................
23...........................
24...........................
25...........................

26...........................
27...........................
28...........................
29...........................
30...........................
31...........................

Sept.

3.8
4.2
4.6
3.5

2.9
2 C

2.3
2 1

1 0

1.7
1.5
1.4
2.1

1.2
1 9

Oct.

31
4.8
2.7

2.1
1.7
1.5
1.3
1.2

1.2

.9

.9
1.0

3 9
1.9
3.0

28
1.8

1 2
13.8
4.2
2.4
1.9

51

Nov.

8.8
10.8

3.8
5.2

5.1
3.2
2.4
2.2
1.9

2.4
3.9
2.3
1.7
1.4

1.3
1.2
1.2
1.1
1.0

.9

.8

.8

.8

.7

.6

.6

.6

.6

.6

Dec.

0.5
1.3
1.4
1.8
.7-

.6

.6

.6

.5

.5

.5

.5

.4

.5

.6

.5

.4

.4

.4

.4

.4

.4

.4
,4
.4

.3
.3
.3

13.3
8.3
2.2

Jan.

1.2
4.5
1.4
.8
.6-

1.2
1.6

7

'

Feb.

. 0.3

.4

.3

.3

.4
7.3

15.9
*1.9

.8

.6

.6

.5

.5

.5

.6

.4

.4

.4

.4

.3

.3

.3

.3

.2

.2

Apr.

48
56
34
16.7
12.0

9.4
7.0
5.9
5.1
6.4

4.2
4.3
6.6
3.6
3.9

3.1
2.8
3.8
3.3
9.1

4.5
 '3.5

2,8
2.4
2.1

2.0
1.9
2.1
1.8
1.4

May.

1.3
1.2
1.2
1.1
.1.1

1.0
1.0
.8

1.4
1.2

2.4
1.2
1.0
.8

3.0

1.4
4.5
4.1
8.3

9.0
14.4
2.4
7.5
9.9

3.3
5.4
3.5
2. .2
4.9
2.6

June.

1.6
1.7
3.5
1.8
4.5

1.6
1.4
1.2
1.2
1.1

.9
1.2
1.81.3-
3.9-

2.8
6.2
4.0'

14.6.
2.6-

3.1
5.1
2.4
1.8.
1.5

2.3-
1.5
4.6
2.0
1.4

NOTE. Recorder not working properly and discharge estimated in million gallons per day, by coju- 
parison with Left Branch of North Fork of Kaukonahua as follows: July 1-5, 4.7; 6-10,3.4; 11-15, 6; 16-20, 
4.7; 21-25, 18; 26-31, 16; Aug. 1-5. 8.5; 6-15, 11; 16-20. 7.5; 21-25, 6; 26-31, 4.8; Sept. 1-5, 25; 24^30,1.1: Oct. 
1-7, 8: Jan. 9-15, 0.9; 16-20, 2.3: 21-25, 0.7; Jan. 26 to Feb. 4, 0.4; Mar. 2-5, 0.2; 6-10, 1.9: 11-15,1.4; 16-20, 21; 
21-25, 50: and 26-31,11. Sept. 6, 23, Jan. 8, Feb. 5, Mar. 1, and Apr. 1 graph partly estimated.
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Monthly discharge of Right Branch of North Fork of Kaukonahua Stream, near Wahiawa, 
Oahu, for the year ending June 30, 1920.

Month.

July..........................

September. ...................

December. ....................

March. ........................
April..........................

Discharge.

Million gallons per day.

Maximum.

51 
10.8 
13.3

15.9

56 
14.4 
14.6

Minimum.

0.9 
.6 
.3

.2

1.4
.8 
.9

Mean.

9.03 
8.03 
5.90 
7.11 
2.40 
1.28 
1.15 
1.23 

14.1 
8.99 
3.41 
2.82

5.49

Second-feet 
(mean).

14.0 
12.4 
9.13 

11.0 
3.71 
1.98 
1.78 
1.90 

21.8 
13.9 
5.28 
4.36

8.49

Total run-off.

Million 
gallons.

280 . 
249 
177 
220 
72.0 
39.8 
35.7 
35.7 

439. 
270. 
106 
84.6

2,010

Acre- 
feet.

85» 
764 

. 543 
676 
221 
122 
109 
109 

1.340 
828 
324 
260

6/160

I.EFT BRANCH OF NORTH FORK OF KATJKONAHTJA STREAM NEAR WAHIAWA,
OAHU.

LOCATION. 100 feet above intake of Wahiawa Water Co.'s tunnel, which is at con 
fluence of Right and Left branches (two main branches) of North Fork, 8 miles 
northeast of Wahiawa.

RECORDS AVAILABLE. May 25, 1913, to June 30, 1920.
GAGE. Stevens continuous water-stage recorder on left bank.
DISCHARGE MEASUREMENTS. Made by wading or from cable at gage.
CHANNEL AND CONTROL. Channel straight for 100 feet above and below gage; fairly 

uniform in cross section with high, wooded banks; only one channel at all stages. 
Stream bed composed of boulders and gravel. Control composed of large boulder; 
fairly permanent.

EXTREMES OP DISCHARGE. 1913-1920: Maximum stage recorded, 9.75 feet at 2.40 
p. m. March 26, 1920 (discharge, 3,700 million gallons per day, or 5,720 second- 
feet); minimum discharge recorded, 4 a. m February 18 and 11.30 p. m. March 5, 
1920 (discharge, 0:10 million gallons per day, or 0.16 second-foot).

DIVERSIONS. None.
REGULATION . None.
OBJECT OF STATION. To determine amount of water diverted from Territorial land by 

Wahiawa Water Co. Water all rises on Territorial lands.
UTILIZATION. Wahiawa Water Co.'s tunnel diverts entire low-water flow of both 

Right and Left branches of North Fork, for domestic water supply and irrigation 
in vicinity of Wahiawa. All water, except the low flow from North Fork, is im 
pounded in Wahiawa reservoir for irrigation of sugar cane on Waialua plantation.

ACCURACY. Stage-discharge relation changed by flood of March 25. Rating curve 
used July 1 to March 25 well denned between 1 and 40 million gallons per day. 
Rating curve used March 26 to June 30 well defined between 0.2 and 200 million 
gallons per day. Operation of water-stage recorder satisfactory but silt sometimes 
filled bottom of well and stopped intake so that parts of the low-water records 
are not records of stream surface elevation. Flow for these periods have been 
estimated. Records good when well and intake were clean and poor for other 
times.
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Discharge measurements of Left Branch of North Fork of Kaukonahua Stream near Wah- 
iawa, Oahu, during the year ending June SO, 1920,

Date.

Aug. 1 
Sept. 6 
Nov. 17 
Feb. 5. 
Mar. 1 
Apr. 1 
May 1

Made by 

A. H.Wong.. ..................................................

.....do..........................................................

.....do..........................................................

.....do..........................................................
....do..........................................................

(feet).

1.76 
1.55 
1.19 
.96 
.94 

2.07 
1.13

Discharge.

Second- 
feet.

24.2 
11.6 
1.9 
.35 
.4 

40.5 
2.7

Million 
gallons 

per day.

15.6 
7.5 
1.25 
.2 
.25 

26 
1.7

Daily discharge, in million gallons, of Left Branch of North Fork of Kaukonahua Stream 
near Wahiawa, Oahu, for the year ending June SO, 1920.

Day.

2..............
3..............
4..............

6..............
7..............
8..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
1Q

20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30
31..............

July.

6 Q

11.8
6.5
5.0
4.3

A O

5.2
6.9
4.6
7 9

14.2
6.2

10.8
7.1
4.0

3.6

3.6
3.6

18.7

21
10.3
4.6
4.5

37

11.6
8.8

36
7.7

17.4
30

Aug.

16.4
11.3
8.2

10.0
8.0

6.7
70
43
10.3
10.6

8.8
6.3

14.4
28
13.9

24
8.8
6.9
<; s
5.6

6.7
21
5.8
4.8
4.8

4.6
4.5
4.3
6.0
8 n

14 9

Sept.

53

111
14.6
8.5

7.4
9.2

14.1
11.0
H o

6.5
5.0
4.8

4.3

4.3
4.1
4.1
4.1
4.1

4.0
4.0
3.3
3.3
3.4

3.4
3.1
3.6
3.3
3 0

Oct.

3.4
3.4
6.1
3.3

12.0

C Q

64
56

27

12.7

28

21

45

Nov.

10.3

1.7
1.9
1 S

1.8

1.7
1.6
1.5

1.3

1.1
1.4
1.3
.8

Dec.

0.8
1.2
2.6
3.0
1.2

.8

.7

.7

.6

.4

.5

.4

.4

.4

.3

.4

.4

.4

.4

.4

.4

.3

.2

.2

.2

.3
21
12.2
5.0

Jan.

2.2
6.7
2.4
1.3
.8

.8
2.1
1.1
.7

3.4

1.4
.6

1.8
.9
.6

.4
10.2
2.4
1.4
1.3

1.2
1.6
.8
.7

1.3

.4

.3

.4

.4

.4

.4

Feb.

0.4
.3
.3
.4
.3

.3

.3

.3

.4
6.4

10.6
2.3
1.4
1.2
.6

.6

.2

.2

.3

.3

.3

.3

.2

.2

.3

.3

.3

.3

.3

Mar.

0.3
.3
.2
.2
.2

.2
9.9
1.5
.6

.3
3.0
5.1
2.3
.6

3.5
15.4
77
57
11.7

44
154

73
22

231

79
14.5
10.7
8.4
6.1

19.1

Apr.

92
111
41
16.4
16.9

9.1
7.1

10.2

13.5

14.9

7.7

May.

17.0

16.5

June.

2.2
2.1
7.2
2.7

12.1

2.6
2.0
1.7

1.6

1.2
3.2
6.0
3.2

17.8

6.3
9.6
4.0

22
3.2

3.7
5.0
2.7
2.0
2.7

6.4
3.2
6.4
3.3
2.4

NOTE. On account of plugged intake and mud in well affecting low-water flow, discharge partially 
estimated in million gallons per day as follows: Oct. 8-14, 4.0; 15-19, 1.7; 22-23,2.3; 25-26, 2.8; 28-30, 4.8; 
Nov. 3-5, 7; 6-10, 5; 11-16, 3.2; Apr. 8-9,6.5; 11-12, 5; 14-19. 5.5; 22-27, 3.4; 28-30,2.3; May 1-10,1.8; 11-15, 3. C; 
16-21, 7.5; 23-24, 7.5; and 26-31, 6.5.



ISLAND OF MAUI.

Monthly discharge of Left Branch of North Fork of Kaukonahua Stream near Wahiawa, 
Oahu, for the year ending June SO, 1920.

Month.

Julv...... ..........................

Discharge.

Million gallons per day.

Maximum.

37 
70 

111 
64 
12.0 
21 
10.2 
10.6 

231 
111 
17.0 
22

231

Minimum.

3.6 
4.3 
3.1

.8 

.2 

.3 

.2 

.1

1.2

.1

Mean.

10.5 
13.0 
10.9 
11.1 
3.59 
1.85 
1.63 
1.02 

27.5 
14.1 
5.34 
5.00

8.84

Second- 
feet 

(mean).

16.2 
20.1 
16.9 
17.2 
5.55 
2.86 
2.52 
1.58 

42.5 
21.8 
8.26 
7.74

13.7

Total run-off.

Million 
gallons.

327 
402 
327 
344 
108 
57.2 
50.4 
29.6 

851 
423 
166 
150

3,230

Acre- 
feet.

999 
1,240 
1,000 
1,060 

331 
176 
155 

91 
2,620 
1,300 

508 
460

9,940

MISCELLANEOUS MEASUREMENTS.

Measurements of streams and ditches on the island of Oahu at 
points other than regular gaging stations are listed below.

Miscellaneous measurements on Oahu during the year ending June SO, 1920.

Date.

July 14
14
14

14
14
14

Stream.

Paumalu . .
.....do.....................
.....do.....................

.....do.....................

Water reserve "C" No. 2. .

Locality.

Pupukea, Oahu.

Just below large pool and fall near Pupukea Oahu. .....

Dis
charge in
million

per day.

0.01
.02
.005

.02

.005

.01

ISLAND OF MAUI. 

HONOKAHAU STREAM NEAR HONOKAHATT, MAUI.

LOCATION. 1,000 feet above ^ntake of Honokahau ditch and 6 miles southeast of 
Honokahau.

RECORDS AVAILABLE. March 12, 1913, to June 30,1920, and staff readings at old site 
on diversion dam August 13 to December 31, 1911.

GAGE. Stevens continuous water-stage recorder.
DISCHARGE MEASUREMENTS. Made by wading or from cable 400 feet below gage.
CHANNEL AND CONTROL. One channel at all stages; straight for 100 feet below gage 

but makes sharp bend 50 feet above gage; right bank slopes gently; left bank is 
vertical wall of rock. Control composed of large boulders; seldom shifts.

EXTREMES OP DISCHARGE. Maximum stage recorded during year, 5.64 feet at 2.45 
a. m. September 3 (discharge, approximately 679 million gallons per day, or 
1,050 second-feet; minimum stage recorded, 130 feet at 7 p. m. February 10 (dis 
charge, 6.6 million gallons per day, or 10.2 second-feet).

1913-1920: Maximum stage recorded, 8.25 feet at 7.30 a. m. January 18, 1916 
(discharge, computed from extension of rating curve, approximately 1,900 million 
gallons per day, or 2,940 second-feet); minimum stage recorded, 1.40 feet Decem 
ber 11-13, 17-18, 1917 (discharge, 6.0 million gallons per day, or 9.3 second-feet).



74'
SURFACE WATER SUPPLY OF HAWAII, 1919-1920.

DIVERSIONS. None.
REGULATION. None.
OBJECT OP STATION. To determine resources of stream.
UTILIZATION. Low flow of stream all diverted by Honokahau ditch for irrigation of 

sugar cane and for power development.
ACCURACY. Stage^discharge relation permanent. Rating curve well denned between 

10 and 100 million gallons per day. Operation of water-stage recorder satisfactory 
except as given in footnote to table of daily discharge. Records good when water- 
stage recorder was operating; poor at other times.

Discharge measurements of Honokahau Stream near Honokahau, Mam, during the year
ending June 30, 1920.

Date.

July 9 
Aug. 7 

7 
Jan. 1 
Mar. 1 

28 
Apr. 20

Made by  

A. H. Wong.................. .................. ...............
J. E. Stewart..................................................
.....do.........................................................
.....do.........................................................

.....do...................................... ..................

.....do..........................................................

Gage 
height 
(feet).

1.49 
2.44 
2.70 
1.54 
1.44 
1.57 
1.46

Discharge.

Second- 
feet.

15.2 
81 

118 
17.7 
12.2 
20.9 
15.2

Million 
gallons 

per day.

9.8 
53 
76 
11.4 
7.9 

13.5 
.98

Daily discharge, in million gallons, of Honokahau Stream near Honokahau, Maui, for 
the year ending June 30, 1920.

Day.

1..............
2..............
3..............
4..............
5..............

6..............
7. ...... .......
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22. .............
23..............
24.............. 
25..............

26..............
27..............
28..............
29..............
30..............
31..............

July.

33
29
12.0
12.0
11.2

11.2
11.0
10.7
10.2
17.2

12.7
74
14.9
42
32

14.9
12.2
12.0
15.8
21

50
22
13.6
12.2 
51

15.8
60
48
15.5
26
18.0

Aug.

16.9
20.0
16.5
31
53

22
82
40
18.0
28

19.5
28
59
24
46

26
24
16.9
17.6
15.8

15.2
14.9
15.2
15.5 
14.6

24
16.5

32
33

105

Sept.

36
19.6

26
30

17.3
16.2
15.8

15.2

15.5
U Q

14.6
21
18.4

15.8
26

Oct.

13.3
27

63
99
14.6
19 d.

12.0

11.0
10.7
11.2
10.7

10.2

10.2

11.7

12.0
16.3

* 12.4 
12 0

11.4
10.7
10.4
11.0
11.4
14.4

Nov.

12.7
11.0
10.7
11.2
10.4

10.0

10.2
12.7

26
14.«
22

10.7

10.2
10.2
10.4

9.8

9.8
9 «

10.0

10.2

9.6

9.8

Dec.

9.6
9.8
9.8

15.4
9.8

10.0
10.0
9.4
9.69.8-

9.0
9.0
9.4
9.0
8.8

9.6
9.0
9.0
8.8
8.2

8.2
8.2

36
11.0 
9.2

8.8
17.0
26

120
73
66

Jan.

12.7
14.2
12.0
10.2
9.2

9.2
11.2
9.8
9.6
s fi

11.0
9.8
9.8
9 2
8.6

8.8
23
24
10.0
8.4

8.2
41
11.4
9.8 
9c

9.6
9.6
9.0
7.7
7.6
7.7

Feb.

7 O

7.7
8.0
8.0
8.0

7.9
7.9
7.2
7.2
7.6

oq

9.8
8.0
7 O

7.6

7.4
7.4

10.2
9.2
8.6

8.8
15.3

8.8
8 9

7.6
8.2
8.4
9.4

Mar.

9.4
8.4
8.2
8.2
8.0

8.2
8.8
9.6

10.0
9.4

9.0
14.5

130

12.7
13.3
15.2
15.5

Apr.

49
49
26
1'6.9
33

39
25
13.3
12.0
11.0

11.7
11.2
12.7
10.2
10.2

9.4
9.2
9.4
9 2
9.6

9.4
9.2

12.0
11.2 
9.2

9.0
9.2
9.2
9.2
8.6

May.

8.8
8.6
8.4
8.4
8.6

8.4
9.0
8.6
8.4
8.2

8.4
8.4
8.2
8.2
8.4

8.2
8.2
8.8

10.8
12.1

9.8
9.4
9.0
9.0 
9.0

9.2
8.4
8.8
8.8
8.6
9.4

June.

]7.2
17.1
13.9
11.2
9.6

9.4
8.6
8.6
8.4

11.0

13.8
9.4

15.0
10.0
18.0

10.2
18.3
10.7
9.6
9.0

8.6
9.2
8.4
8.0 
8.2

7.9
7.9
9.2
S.O
9.8

NOTE. Float hung up Sept. 3-6 and Mar. 14-27. Clock stopped Sept. 6-8 and Sept. 24 to Oct. 3. Dis 
charge estimated in million gallons per day by comparifcn wim adjacent streairs as follows: Sept. 3-8, 25; 
24-30,14; Oct. 1-3,12; Mar. 14-17,10; 18- 25, 50: 26-27,15. Graph partly estimated Mar. 13 and 28.
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Monthly discharge of HonoJcahau Stream near Honokahau, Maui, for the year ending
June SO, 1920.

Month.

July..........................

September. ...................
October. ......................

December. ....................

February . ....................
March. ........................
April..........................
May..........................
June ..........................

The year. ...............

Discharge.

Million gallons per day.

Maximum.

74 
105

63 
26 

120 
41 
23

49 
12.1 
18.3

Minimum.

10.2 
14.6

10.2 
9.6
8.2 
7.6 
7.2 
8.0 
8.6 
8.2 
7.9

7.2

Mean.

23.9 
29.2 
19.4 
14.4 
11.9 
18.6 
11.6 
9.16 

24.8 
15.8 
8.85 

10,8

16.6

Second-feet 
(mean).

37.0 
45.2 
30.0 
22.3 
18.4 
28.8 
17.9 
14.2 
38.4 
24.4 
13.7 
16.7

25.7

Total run-off.

Million 
gallons.

741 
906 
582 
446 
358 
576 
360 
266 
768 
473 
274 
324

6,070

Acre- 
feet.

2,270 
2,780 
1,790 
1,370 
1,100 
1,770 
1,100 

815 
2,360 
1,450 

842 
994

18,600

HONOKAWAI DITCH NEAR LAHAINA, MATTI.

LOCATION. At downstream portal of long tunnel on Honokawai ditch, 1£ miles below
intake and 1^ miles northeast of Puukolii. 

RECORDS AVAILABLE. November 14, 1918, to June 30, 1920, at this location; and
from July 1, 1912, to December 31, 1917, at old location about a mile upstream
on former ditch line.

GAGE. Gurley weekly water-stage recorder installed April 15, 1919.' Stevens con 
tinuous water-stage recorder used November 14, 1918, to April 15, 1919. Staff
gage used prior to that. 

DISCHARGE MEASUREMENTS. Made from plank across rectangular concrete-lined
section 20 feet below gage. 

CHANNEL AND CONTROL. Channel is concrete-lined, straight for 100 feet above and
below gage. 

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 5.88 feet at 6 a. m.
September 3 (discharge, 33.5 million gallons per day, or 52 second-feet); minimum
stage recorded, 3.78 feet at 11 a. m. October 22 (discharge, 2.1 million gallons per
day, or 3.2 second-feet). 

1912-1920: Maximum stage recorded in 1919. Minimum stage recorded, 0.22
foot at 9 p. m. November 14, 1918 (discharge, 0.32 million gallons per day or 0.5
second-foot). 

DIVERSIONS. Flood water diversion ditch station about 50 feet below intake to well
diverts part of flood water above gage height of 3.95 feet when flood gates are
open. 

REGULATION. Flow controlled by head gates at ditch intake and by flood gates just
below recorder well intake. 

OBJECT OF STATION. Most of drainage area in Territorial lands. Data valuable in
relation to Territorial lease to Pioneer Mill Co.

UTILIZATION. Water used for power development and irrigation of sugar cane. 
ACCURACY. Stage-discharge relation permanent. Rating curve well defined between

2 and 15 million gallons per day. Operation of water-stage recorder satisfactory.
Records good.

48298 24 WSP 516  6
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Discharge measurements of Honokawai ditch near Lahaina, Maui, during the year ending
June 30, 1920.

Date.

Aug. 13 
Oct. 13 
Dee. 10 
Jan. 2 

31 
Mar. 27 
Apr. 22

Made by 

R. D. Klise..... ................................................
J. E. Stewart........................................... ........
Held Jennan..................... ..............................
.....do..........................................................
B. F. Rush.....................................................

Gage 
height
(feet).

4.10 
3.85 
3.90 
4.01 
3.87 
3.96 
3.87

Discharge.

Second- 
feet.

10.1 
4.6 
5.1 
7.7 
5.1 
6.9 
4.4

Million 
gallons 

per day.

6.5 
3.0 
8.3 
5,0 
3.3 
4.4 
2.9

Daily discharge, in million gallons, of Honokawai ditch near Lahaina, Maui, for the
year ending June 30, 1920.

Day.

1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

July. '

7.0
8.1
4.5

4.1

4.1
3.9
3.8
3.8
6 9

11.2
7.8
7.1

13.5
7.0

6.3
4 9
5.2
7.1
6.6

15.0
6.9
4 9
6.6

10.5

6.7
13 5
13.5

9.1
6 Q

Aug.

6.3
6.2
6.6
9.1

12.0

7.3
12.8
8.0
^ ^

6.7

K Q

7 Q
10.5
7 1
n o

6.0
5.5
3.5
4. 2
4.1

3.8
3.8
4 1
3.9
3 9

4.3
4.8
4.1
6.7
6.9

Sept.

7.7
5.5

21
5.7
4.6

4.2
6.4
6.3
5.5

A O

3.6
3.5
3 J.

O 4

3.3
3.3
3 0

5.6

3.8
3.5
3 j-
3.5
3.3

3.1
3.1
3.0
3.0
3.0

Oct.

3.1
3.3
3.4
3.3
6.2

13.5
6.4
3.8
9 A

2 C

O Q

9 8

2 Q
2 9
2.9

3.0
2.9
2.8
2 0

2 0

2 «
3.0
a o

q o

3.4

3 0

3.3

3.3
3.4
3.4

Nov.

3.5
3.6
3.5
2.9
2.4

2.4
5.5
3.0
2 0

2.9

6 4
5.6
7 0

4 ^
3 C

3 K

3 A

3 j

3 A

a t

3 3

O q

3 0

3 0

3 A

3.3
O q

3.4
3.5
3.4

Dec.

3.4
3.5
3.5
f. 9

3.8

3.8
3.5
3.5
3 C

3.4

3 A

3.4
3 A

3 0

3 4

3 A

3.4
3.4
3 A

3.4

3 4
3.4
7.0
A K

3.5
5.2
7.4

23
16.5
13.5

Jan.

4.5
4.9
A. 1

3 A

3.3
3.3

. 3.6
3.3
3 1

4 9

5.0

3.3
3 0

3 1

3 0

5.6
8.1
4.2
0 A

3.4
8.4
4 q
3.5
3.3

3 1

3.1
3.1
3.1
3.1
3.1

Feb.

3.1
3.1
3.1
3.1
3.1

3.3
3.3
3.3
3.1
q -t

?; Q
A q

3.3
3 -1

3 A

3.0
3.0

3.3
3.1

3.1
3.9
>; Q
3.4
3.1

3.1
3.1
3.0
3.0

Mar.

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.4
3.3

3.3
3.1
9.1
3 9
3.3

3.1
3.5
9.1

18.0
23

14.2
27
10.5
12.8
23

8.3
4.8
3.9
3.5
3.4
4.1

Apr.

8.7
7.6
6.3
6.0
9.8

6.3
7.0
3.9
3.3
3.1

3.1
3.3
4.6
5.5
Q 0

3.3
3.1
3.1
3.1
3.1

3.1
3.1
3.1
3.4
3.1

3.0
3.0
3.0
3.0
3.0

May.

3.0
2.9
2.9
2.9
2.9

2.9
2.9
2.9
2.9
2.9

2.9
2.9
2.9
9 9.

2.8

2.7
2.7
2.7
2.7
4.5

3.9
2.9
2.8
2.8
2.8

2.8
2.8
2.8
2.8
2.7
2.7

June.

2.8
2.7
3.0
9 Q

2.8

2.7
9 7
2.7
9 7
q i

4.6
9 Q
5.5*} f
6 9

^ A

6.3
4.1
2.8
2.5

2.4
2.4
2 A

2.4
2 4

2.4
2 4
2 4
2.4
2.5
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Monthly discharge of Bonoketwai ditch near Latiaina, Maui,for'the year ending June 50,
19X0.

Month.

July...........................

September. ...................
October.. . ....................

December. ....................

February. .............. .
March...................
April..........................
May..................... .
June..........

The year. ...............

Discharge.

Million gallons per day.

Mavimum.

15.0 
16.5 
21 
13.5 
7.8 

23 
8.4 
5.9 

27 
9.8 
4.5 
6.9

27

Mini "num.

3.8 
3.5 
3.0 
2.4 
2.4 
3.3 
3.1 
3.0 
3.0 
3.0 
2.7 
2.4

2.4

Mean.

7.29 
6.73 
4.79 
3.62 
3.69 
5.19 
3.94 
3.40 
7.28 
4.21 
2.92 
3.14

4.70

Second-feet 
(mean).

11.3 
10.4 
7.41 
5.«0 
5.71 
8.03 
6.10 
5.26 

11.3 
6.51 
4.52 
4.86

7.27

Total ran-off .

Million 
gallons.

£26 
209 
144 
112 
111 
161 
122 
98.7 

226 
W 
§0.5 
94.3

1,720

Acre- 
feet.

494 
««r 
4*1 
344 
340 
494 375' 
303 
683 
388 
278 
289

5,280

LAHAtNALTTNA STREAM ABOVE PIPE-LIKE INTAKE, NEAR LAHAUJTA, MATH.

LOCATION. 200 feet abo^ intake of pipe line supplying Lahaina and Lahainaluna
School, 2£ miles northeast of Lahaina. 

RECORDS AVAILABLE. February 29, 1916, to June 30, 1920, at this station and from
August 5,1911, to Jan. 18,1916, at a station about a mile downstream from present
site.

GAGE. Gurley printing water-stage recorder. 
DISCHARGE MEASUREMENTS. Made by wading. 
CHANNEL AND CONTROL. One channel at all stages; fairly straight in vicinity of gage;

filled with large boulders; banks steep and high. Control composed of large
boulders; fairly permanent. 

EXTREMES OP DISCHARGE. Maximum stage receded during year, 3.50 feet at midnight
March 23 (discharge, approximately 262 million gallons per day, or 405 second- 
feet): minimum stage recorded, 0.94 foot 1.25 a. m. June 29 (discharge, 1.9 million
gallons per day, or 2.9 second^feet).

1916-1920: Maximum stage recorded, 3.79 feet at 10.30 a. m. November 26,1918
(discharge, 314 million gallons per day or 486 second-feet): minimum stage
recorded, June, 1920. 

DIVERSIONS. None. 
REGULATIONS. None. 
OBJECT OF STATION. Data valuable in relation to Territorial agreement with Pioneer

Mill Co. pertaining to division of Water. 
UTILIZATION. Water used for domestic purposes, power development, and irrigation

of sugar cane. ' 
ACCURACY. Stage-discharge relation permanent. Rating curve well defined between

2 and 10 million gallons per day. Operation of water-stage recorder unsatisfactory.
Records good when water-stage recorder was operating and poor at other times.
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Discharge measurements of Lahainaluna Stream above pipe-line intake, near .Lahaina, 
Maui, dwfing the ye&r* ending June SO,

Date.

July 8 
Aug. 13 
Sept. 30 
Bee. 10 
Jan. 2 

31 
Feb. 28 
Mar. 23 
Apr. 21

Made by 

R. D. Ktise.... .................,......................._......
J. E. Stewart.................................... ..............

.....do.........................................................

.....do.......................:.................................

Gage 
height 
(feet).

1.04 
1.22 
1.04 
1.03 
1.08 
.99 
.98 

1.04 
.98

Discharge.

Second- 
feet.

4.7 
9.0 
4.3 
3.7 
4.7 
3.7 
3.2 
4.2 
3.2

Million 
gallons 

per day.

3.1 
5-8 
2.8 
2.4 
3.0 
2.4 
2.0 
2.7 
2.1

Daily discharge, in million gallons, jof Lahainaluna Stream above pipe-line intake near 
Lahaina, Maui, for the year ending June SO, 1920.

Day.

1. ....... ...... 
2..............
3..............
4..............
5..............

6..............
7.............. 
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15.............

16.............. 
17..............
18..............
19..............
20..............

21..............
22..............
23.............. 
24..............
25..............

27..............
98

29..............
30..............
qi

July.

3.7
3 7

2 0

2 Q

2.8

2.8
2.8 
2.7
2.7
3.3

3.0
19 1

5.2
8.3
9.6

3.5 
3.0
3.0
3.3
3.4

15.9

3.0
2.8
Q 4.

4.1
14.7 
14.6

5.9
Q 7

Aug.

3.0 
3.0
3.3
5.1
4.8

3.3
7.9 
5.6
2.9
2.9

3.1
5.2

10.5
9.0

15.7

6.2
4.0
3.4
3.1
2.8

2.8
2.7
2.7 
2.7
2.7

2.8
3.0 
2.9
5.1
4.0

19 Q

Sept.

4.8
9 Q

5.5
3 0

2.9
4.1
4 O

4.3
4.2

3.0
9 Q
2.9
2.8
2.9

2.8

Oct.

3.0

.......

Nov.

.......

.......

 

2.8

.......

Dec.

2.3 
2.3
2.3
3.7
2.4

2.4
2.4 
2.5
2.4
2.7

2.5
9 4.

2.4
2.3
2.5

2.7 
2.3
2.2
2.3
2.3

2.3
2.2
2.7 
2 4
2.2

2.2
2.2
2.8

11.7
16.7
20.0

Jan.

f 
2.7 
2.9
2.7
2-5
2.4

2.4
2.4 
2.5
2.5
3.4

3.1
2.7
2.5
2.4

2.2

2.2
14.3

.......

Feb.

2.2 
2.2
2.2
2.2

2.2

2.2 
2.2
4,5
2.2
2.2

2.5
5.3
7.2 
2.2
2.2

2.2
2.2 
2.2
2.7

Mar.

2.5 
2.3
2.2
2.2
2.5

2.4
2.4
4.8
2.7
2.4

2.2
2.2
2.3
2.2
2.1

2.1 
2.1
7.8

16.7
24

7.0
45
8.0 

18.6
54

4.6
2.8 
2.7
2.5
2.4
2.3

Apr.

7.0 
4.3
2.7
2.4

15.9

4.5
4.7 
2.2
2.2
2.2

2.5
2 7
3.8
2.3
2.2

2.2 
2.1
2.1
2.2
2.3

2.2
2.2
2.2 
2.2
2.2

2.2
2.1 
2.2
2.2
2.3

May.

2.2 
2.1
2.1
2.2
2.2

2.2
2.2 
2.2
2.2
2.2

2.2
2.1
2.1
2.1
2.1

2.1 2.1"

2.1
2.2
2.2

2.2
2.2
2.2 
2.1
2.2

2.1
2.2 
2.2
2.3
2.2
2.2

June.

2.4 
2.5
2.4
2.2
2.2

2.2
2.2 
2.2
2.2
2.6

4.2
2.1
5.5
2.*
9.2

2.3 
3.2
2.5
2.2
2.2

2.2
2.2
2.1 
2.1
2.1

2.1
2.1 
2.0
2.0
4.5

NOTE. Clock stopped and discharge estimated in million gallons per day by comparison with flow of 
adjacent streams as follows: Sept. 16-29, 3.0; Jan. 15-19, 3.0; Jan. 23-31, 2.3: and Feb. 5-14, 2.2.
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Monthly discharge of Lahainaluna Stream above pipe-line intake, near Lakaina, Maui, 
' for the year ending June 30, 1920.

Month.

July..........................

December. ....................

May..........................
June .....

Discharge.

Million gallons per day.

Maximum.

15.9 
15.7 
26

20.0 
14.3 
7.2 

54 
15.9 
2.3 
9.2

54

Minimum.

2.7 
2.7

2.2

2.1 
2.1 
2.1 
2.0

Mean.

5.43 
4.81 
4.10 
3.00 
3.00 
3.76 
2.95 
2.59 
7.74 
3.15 
2.17 
2.74

3.80

Second-feet 
(mean).

8.40 
7.44 
6.34 
4.64 
4.64 
5.82 
4.56 
4.01 

12.0 
4.87 
3.36 
4.24

5.88

Total run-off.

Million 
gallons.

168 
149 
123 

093.0 
o90.0 
117 
91.5 
75.0 

240 
94.5 
67.2 
82.2

1,390

Acre-feet.

  517 
4S8 
877 
285 
276 
358 
281 
231 
736 
290 
206 
252

4,270

° Estimated by comparison with flow of adjacent streams.

OLOWALU DITCH NEAR OLOWALtT, HAITI.

LOCATION. 425 feet above intake to penstock of hydroelectric power station, 1 mile 
above Olowalu, and 7 miles east of Lahaina.

RECOKDS AVAILABLE. July 28, 1916, to June 30, 1920. Replaces old station in tail- 
race from power house, for which records are available August 12, 1911, to June 
30, 1916.

GAGE. Stevens continuous water-stage recorder installed June 9, 1919, to replace 
staff gage installed July 28, 1916. Vertical staff read by power-house tender.

DISCHAKGE MEASTJKEMENTS. Made by wading.
CHANNEL AND CONTKOL. Channel about 3.5 feet wide cut in earth and rock; 

straight for 50 feet above and below gage. Control not well defined.
EXTREMES OP DISCHARGE. 1916-1920: Maximum stage recorded 1.29 feet 6.30 p. m. 

November 7, 1919 (discharge, 12.8 million gallons per day, or 19.8 second-feet); 
minimum stage recorded, ditch dry January 18 to 20 and 22 to 24, 1920.

DIVERSIONS. None.
REGULATION. None.
OBJECT OP STATION. Data valuable in relation to Territorial lease to Olowalu Co.
UTILIZATION. After passing through power house water is used for irrigation of sugar 

cane. A small amount is sometimes diverted for irrigation at higher levels and 
does not pass through power house.

ACCURACY. Stage-discharge relation not permanent. Rating curves fairly well de 
fined used as follows: July 1 to October 5, between 3 and 6 million gallons per 
day; October 6 to January 17, between 2 and 8 million gallons per day; January 
18 to June 25, between 2 and 5 million gallons per day. Shifting-control method 
used in computing discharge June 26-30. Operation of water-stage recorder 
unsatisfactory at times. Records fair.
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Discharge measurements of Olowalu ditch near Olowalu, Maui, during the year ending
June 30, 1920.

Date.

July 7 
8 

Aug. 2 
Sept. 30 
Oct. 28 
Dec. 31 
Jan. 28 
Feb. 14 

16 
Mar. 2 

27 
Apr. 19

Made by  

A. H.Wong.. ..................................................
.....do..........................................................
H. A.K.Austin...............................................
R. D. fOise... .................................................
B. F. Rush....................................................
J. E.Stewart.. .................................................

.....do..........................................................

.....do..........................................................

.....do..........................................................

.....do..........................................................

.....do..........................................................

Gage 
height
(feet).

0.50 
.50 
.71 
.48 
.33 
.85 
.26 
.19 
.11 
.06 
.25 
.29

Discharge.

Second- 
feet.

4.1 
4.1 
5.2 
4.2 
4.0 

12.2 
6.0 
5.1 
3.9 
3.2 
5.9 
6.0

Million 
gallons 

per day.

2.6 
2.6 
3.4 
2.7 
2.6 
7.9 
3.8 
3.3 
2.5 
2.0 
3.8 
3.9

Daily discharge, in million gallons, of Olowalu ditch near Olowalu, Maui, for the year
ending June SO, 1920.

Day.

2..............

4..............
5..............

6..............
7..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25...... ........

26..............
27..............
28..............
29..............
30:.............
31..............

July.

2.6
3.3

2.9
8.3
4.7
4.3
9.4

6.4
4.5
3.8
3.6
3.7

5.3
6.0
4 4
3.7
4.9

4.4
6.3
9 A

6.9
6.0
5.6

Aug.

4.6
4.7
4.7
5.6
7.4

5.1
6.0
7.9
5.6
4.4

£ 1
4.5

10.0
8.4
9.4

8.4
6.9
6.0
5.1
4.5

3.9
3.7
3.5
3.4

4.1
3.7
3.4
4.3
6.4
9.4

Sept.

10,0
8.4

10.0
8.4
6.0

4.5
4.3
4.1
3.8
4.5

4.5
4.1
4.0
3.7
3.7

3.4
3.4
3.3
3.5
3 4

3.4
3.2
3.0
3.0

Oct.

2.7
2.6
2.4
2.7
3.2

8.3
7.1
6.3
5.1
4.9

4.4
4.1
4.1
4.0
4.0

3.9
3.9
3.9
3.9
3.5

3.3

3.2
3.4
3.2

3.1
3.1
0 1

3.1
3.1
3.1

Nov.

3.1
3.1
3.0
3.0
2.9

3.9
4.1
4.6
3.7
3.4

5.0
4.2
4.9
4.3
4.0

3.9
3.7
3.5
3.4
3.4

3.3
3.2
3.1
3.1
3.0

3.0
2.9
2.8
2.8
2.8

Dec.

2.6
2.6
2.6
4.7
2.5

2.5
2.3
2.1
2.2
3.8

3.2
2.7
2.3
2.2
2.3

3.2
2.6
2.2
2.2
2.2

2 1
2.1
9 d.
2.5,
2.3
9  ?

2.4
1.7
8.7
7.8
7.8

Jan.

6.3
5.8
5.1
4.6
4.0

3.8
3.5
3.3
3.2
6.2

5.4
5.1
4.5
4.0
3.6

3.5
4.0
.1
.0

1.6

4.4
.3
.0

1.3
5.6

4.8
4.2
3.8
3.6
3.4
3.2

Feb.

3.1
3.0
2.8
2.8
2.7

2.6
2.6
2.5
3.5
2.6

4.0
3.4
3.4
3.2
2.7

2.5
2.6
2.8
2.3
2.3

2.3
2.4
2 7
2.4
2.3

2.3
2.3
2 1
2.2

Mar.

2.2
2.0
2.0
2.0
2.1

2.0
1.9
2.0
2.0
2,0

2.0

3.0
5.2
7.0
^ Q

Apr.

6.0
7.6
6.0

3.3
3.2

3.0
2.9

2.9
2.9
t 9

2.9
2.8

May.

3.1
2.7
2.7

2.6
9 1
2 4
2.6
2.6

2.4
2.3
2.3
2.3
2.2

2.2
2.3
2.32.'5

2.5

2.3
2.3
2.2
2.3
2.2

2.1
2.2
2.2
2 4
2.8
2.5

June.

3.6
4.0
2.9
2.5
2.2

2.2
2 1
2.0
2.0
1.9

1.9
2.0
2.0
2.0
2.1

2.1
2.3
2 2

2.2
2.2
2.1
2.2

tNOTE. Clock stopped and discharge estimated in million gallons per day, by comparison with Hono- 
kawai ditch as follows: July 1-8, 3.0; Sept. 25-30, 2.8; Mar. 12-18, 2.2; Mar. 19-25, 8;
4-7, 7; Apr. 8-19, 3.5; May 4-5, 2.6; June 19-26, 2.2.

Mar. 26-27, 4.0; Apr.
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Monthly discharge ofOlowalu ditch near Olowalu, Maui,for the year ending June 30,1920.

Month.

July...........................

May...........................
June ..........................

Discharge.

Million gallons per day.

Maximum.

9.4 
10.0 
10.0 
8.3 
5.0 
8.7 
6.3 
4.0

3.1 
4.0

Minimum.

2.6 
3.4

2.4 
2.8 
1.7 
.1 

2.1 
1.9 
2.8 
2.1 
1.9
.1

Mean.

4.66 
5.62 
4.35 
3.87 
3.50 
3.07 
3.84 
2.70 
3.96 
4.11 
2.43 
2.28
3.71

Second-fret 
(mean).

7.21 
8.70 
6.73 
5.99 
5.42 
4.75 
5.94 
4.18 
6.13 
6.36 
3.76 
3.53
5.74

Total run-off.

Million 
gallons.

144 
174 
130 
120 
105 
95.1 

112 
78.4 

123 
123 
75.2 
68.3

1,350

Acre- 
feet.

443 
535 
400 
368 
322 
292 
344 
240 
377 
378 
231 
210

4,140

TTKTTMEHAME STREAM NEAR OLOWALTJ, MAUL

LOCATION. Half a mile above upper ditch intake, 2 miles above Government road at 
14-mile post, and 4 miles by road and trail east of Olowalu.

RECORDS AVAILABLE. August 14,1911, to December 27,1919, after which station was 
discontinued.

GAGE. Gurley printing water-stage recorder installed February 20, 1916; replaced 
vertical staff installed April 23, 1913, 200 feet below present gage and washed out 
January 18,1916.

DISCHARGE MEASUREMENTIS. -Made by wading or from footbridge 900 feet below gage.
CHANNEL AND CONTROL. One channel at all stages; straight for 50 feet above and 

below gage; right bank is steep and high; left bank slopes gradually; very rough 
stream bed composed of boulders and gravel; control somewhat shifting.

EXTREMES OP DISCHARGE. Maximum stage recorded during year, 2.02 feet at 5.15 
p. m. November 7 (discharge, 43 million gallons per day, or 66 second-feet); mini 
mum stage recorded, 0.72 foot 5.15 p. m. December 9 (discharge, 1.5 million gal 
lons per day, or 2.3 second-feet).

1911-1919: Maximup stage recorded, 9.0 feet estimated gage height of flood of 
January 18, 1916 (discharge not estimated); minimum discharge recorded in 
December, 19191

DIVERSIONS. None.
REGULATION. None.
OBJECT OP STATION. To determine resources of stream in relation to Territorial lease 

to Olowalu Sugar Oo.
UTILIZATION. Water used for irrigation of sugar cane.
ACCURACY. Stage-discharge relation permanent from July 1 to December 27. Eating 

curve well defined below and fairly well defined above 25 million gallons per day. 
Operation of water-stage recorder satisfactory. Records good.

Discharge measurements of Ukumehame Stream near Olowalu, Maui, during the year
ending June SO, 1920.

Date.

July 7 
Oct. 12 
Dec. 31 
Jan. 3 

20 
29 

Feb. 12 
13 

Mar. 2 
27 

Apr. 19

Made by 

A. H.Wong.. ..................................................

.....do..........................................................

.....do.........................................................

.....do..........................................................

.....do..........................................................

.....do..........................................................

height 
(feet).

0.93 
.90 

1.50 
1.18 
1.36 
.98 
.98 
.98 
.85 

  1.26 
1.12

Discharge.

Second- 
feet.

4.8 
4.5 
4.6 
6.1 
6,9 
5.4 
5.0 
5.6 
3.7 

12.9 
5.4

Million 
gallons 

per day.

3.1 
2.9 

16.0 
3.9 
4.5 
3.5 
3.2 
3.6 
2.4 
8.3 
3.5
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Daily discharge, in million gallons,' of Ukumehame Stream near Olowalu, Maui, for the
.year ending June SO, 1920.

Day.

1.
2.
3.
4.
5.

6.
7.
8.
9.

10.

11.
12.
13.
14..
15..

July.

4.6
5.2
3.7
3.4
3.3

3.2
3.1
3.2
3.1
3.5

3.3
4.8
3.6
4.6
9.2

Aug.

4.7
4.7
4.4
5.2
7.3

5.5
7.6
9.2
6.3
5.7

5.2
5.2
8.9
6.3
6.9

Sept.

8.4
6.1

15.3
8.1
 .5

5.7
5.3
5.0
4.8
4.7

4.2
4.1
4.0
3.8
3.7

Oct.

3.1
3.1
3.0
3.1
3.4

4.8
3.1
3.0
2.9
2.8

2.8
2.8
2.8
2 0 . o

2 0 
. o

Nov.

2.4
2.3
2.3
2.3
2.4

4.2
14.4
4.4
3.0
2.7

3.1
3.2
3.1
2.7
2.6

Dec.

2.0
2.0
2.1
7.6
4.0

3.5
3.1
2.4
1.8
2.2

2.2
2.0
1.9
2.2
2.8

Day.

16. .
17. .
18.
19.
20.

21.
22.
23.
24.
25.

26.
27.
28
29
30....
31

July.

5.3
4.4
4.0
3.7
3.7

5.9
6.3
5.2
4.4
5.5

5.2
6.9
9.2
6.5
5.7
5.2

Aug.

6.3
5.9
5.5
5.0
4.7

4.4
4.2
4.0
3.8
3.7

4.1
3.7
3.6
4.2
5.0

11.5

Sept.

3.6
3.6
3.6
3.7
3.6

3.6
3.5
3.4
3.4
3.4

3.4
3.3
3.2
3.2
3.2

Oct.

2.7
2.8
2.8
2.7
2.7

2.8
2.8
2.7.
2.8
2.7

2.6
2.5
2.5
2.4
2.4
2.4

Nov.

2.5
2.4
2.3
2.3
2.3

2.3
2.3
2.3
2.3
2.2

2.1
2.2
2.1
2.1
2.0

Dec.

3.2
3.2
3.2
3.2
3.2

3.2
3.2
3.5
3.4
3.2

3.2
3.2

.......

Monthly discharge of Ukum,ehame Stream near Olowalu, Maui, for the year ending June SO,
1920.

Month.

October. ......................

Discharge.

MUlion gallons per day.

Maximum.

9.2 
11.5 
15.3 
4.8 

14.4 
7.6

Minimum.

3.1 
3.6 
3.2
2.4 
2.0 
1.8

Mean.

4.80 
5.57 
4.71 
2.86 
2.96 
2.99

Second-feet 
(mean).

7.43 
8.62 
7.29 
4.43 
4.58 
4.63

 >

Total run-off.

Million 
gallons.

149 
173 
141
88.6 
88.8 
80.7

721

Acre- 
feet.

457 
530 
434 
272 
273 
248

2,210

KOOLATT DITCH NEAR KEANAE, MAUI.

LOCATION. 25 feet above portal of tunnel in west side of Keanae Valley, a quarter 
of a mile above ditchman's house, and 3 miles southwest of Keanae post office.

RECOEDS AVAILABLE. January 1, 1910, to December 31, 1912, and November 2, 
1917, to June 30, 1920. Computed from gage heights obtained by East Maui 
Irrigation Co.

GAGE. Friez water-stage recorder installed November 2, 1917. Record not used 
July 1, 1918, to June 30, 1919. East Maui Irrigation Co. has obtained staff gage 
readings at this location since about 1904.

DISCHAEGE MEASUEEMENTS. Made from plank at gage.
CHANNEL AND CONTROL. Concrete-lined ditch; straight for 100 feet above gage; 

control not well defined but probably permanent as ditch enters long tunnel 25 
feet below gage.

EXTEEMES OF DISCHARGE. Maximum stage recorded during year, 5.84 feet at 2.30 
a. m. March 25 (discharge, 155 million gallons per day or 240 second-feet); mini 
mum stage recorded, 0.90 foot at 10.40 p. m. June 28 (discharge, 8.2 million gal 
lons per day or 12.7 second-feet).

1910-1912 and 1917-1920: Maximum stage recorded, 6.06 feet at 6 a. m. Novem 
ber 30, 1917 (discharge, 163 million gallons 9 per day, or 252 second-feet); mini 
mum stage recorded, water occasionally shut off.

9 Supersedes figures published in Water Supply Paper 485.
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DIVERSION. Ditch diverts water from all streams from Makapipi to Keanae inclusive.
REGULATION. By gates at intervals.
OBJECT OF STATION. To determine water diverted by ditch from Territorial lands.
UTILIZATION. Water used for irrigation of sugar cane.
ACCURACY. Stage-discharge relation affected for short periods by trash gathering on 

trash rack below gage; also affected by opening of waste gates above gage. Eating 
curve well defined between 5 and 125 million gallons per day. Operation of 
water-stage recorder satisfactory, but prior to October 12, water surface in well 
not the same as in ditch most of time. Staff gage readings twice daily used to- 
determine discharge July 1 to October 11. Records fair July 1 to October 11 and 
good October 12 to June 30.

Discharge measurements of Koolau ditch near Keanae, Maui, during the year ending1
June 30, 1920.

Date.

Oct. 5 
Jan. 12 
Feb. 7 
Apr. 6

Made by 

.....do.........................................................

.....do.........................................................

Gage 
height 
(feet).

4.90 
1.56 
1.07
4.56

Discharge.

Second- 
feet.

192 
34.5 
17.9 

171

Million 
gallons 

per day.

124. 
22.4- 
11.6. 

111.

Daily discharge, in million gallons, of Koolau ditch near Keanae, Maui, for the year
ending June 80, 1920.

Day.

1..............
' 2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30
31..............

July.

63
63
28
22
22

21
18.0
16.0
15.0
22

21
112
66
QQ
126

102
48
42
39
34

48
72
45
36
76

51
86
119
89
79
66

Aug.

54
51
48
Q°.

126

116
105
116
93
70

69
66
105
72
126

116
112
89
89
69

66
57
57
48
33

39
39
42
7Q
112
126

Sept.

126
86
126
109
93

83
79
93
79
102

72
60

54
51

42
42
39
42
39

33
30
29
28
27

25
24
24
25
26

Oct.

28
45
so
S3
109

126
109
86
60
51

42
36
OQ

30
29

97
25
24
26
25

27
23
22
23
20.0

20.0
23
21
21
19.0
19.0

Nov.

20.0
21
10 n
19.0
16.0

16.0
17.0
16.0
15.0
15.0

74
32
OQ

30
30

OQ

20.0
19.0
18.0
17.0

17.0
16.0
16.0

15.0

14.0
14.0
14.0
13.8
-10 A

Dec.

13.2
12.8
10 ft

16.0
ID ft

19 9
11.4
11.0
11.0
11.0

11.0
10.8
10.8
10.8
10.8

10.8
10.6
10.6
9 0

9 0

9 0

9.1
55
IQ n
19 A.

11.2
32
80
122
117
ino

Jan.

72
60
42
33
29

26
24
22
21
20.0

26
24
20.0
18.0
17.0

17 A
19.0
30
19.0
15.0

12.6
34
25
17.0
16.0

15.0
15
14.0
14.0
13.6
IS 9

Feb.

12.8
12.8
12.0
12.0
11.6

11.4
11.8
11.8
11.8
11.2

11.2
11.2
11.0
11.4
12.2

11.8
12.2
18.0
12.0
11.2

11.0
14.5
30
14 0
11.8

11.4
12.4
11.6
17.7

Mar.

16.1
12.4
11.4
11.0
10.8

10.8
11.2
22
24
18.0

13.2
54
59
26
20.0

18.0
33
101
93
72

72
76
79
109
79

89
109
89
79
112
89

Apr.

96
102
96
93
105

116
112
99
86
76

76
66
79
63
57

51
48
42
42
39

34
33
42
39
34

32
29
28
27
26

May.

25
25
23
23
22

22
21
19.0
19.0
18.0

18.0
17.0
17.0
16.0
16.0

15.0
15.0
14.0
14.0
13.8

13.4
13.8
13.6
12.8
12.6

12.2
12.0
11.8
11.6
11.2
12.0

June.

18. 0>
27
34
17.fr
13.6

13.4
12.2
12.0.
12.8-
15.0

17.0
13.0
36
20.0
33

17.0
16.0-
15.0
13.8
13.0

12.6
12.2
11.8
11.6
11.4

10.4
10. 0
10.4
10.0-
12.0.
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Monthly discharge of Koolau ditch near Keane, Maui, for the year ending June 30, 1920.

Month.

July..........................

April..........................
May..........................

Discharge.

Million gallons per day.

Maximum.

126 
126 
126 
126 
74 

122 
72 
30 

112 
116 
25 
36

126

Minimum.

15.0 
33 
24 
19.0 
13.4 
9.1 

12.6 
11.0 
10.8 
26 
11.2 
10.0

9.1

Mean.

56.1 
80.4 
58.1 
39.4 
20.6 
25.8 
24.0 
13.0 
52.2 
62.3 
16.4 
16.0

38.8

Second-feet 
(mean).

86.8 
124 
89.9 
61.0 
31.9 
39.9 
37.1 
20.1 
80.8 
96.4 
25.4 
24.8

60.0

Total run-off.

Million 
gallons.

1,740 
2.490 
1.740 
1.220 

618 
798 
743 
376 

1,620 
1,870 

510 
481

14,200

Acre- 
feet.

5,340 
7,650 
5,350 
3,750 
1,900 
2,450 
2,280 
1,160 
4,970 
5,740 
1,560 
1,470

43,600

HONOMANU STREAM AT HAIKU-UKA BOUNDARY, HEAR KAILIILI, MAUI.

LOCATION. At end of Haiku-uka boundary line trail about 8 miles east of Kailiili.
RECORDS AVAILABLE. October 9, 1919, to June 30, 1920.
GAGE. Stevens continuous water-stage recorder.
DISCHARGE MEASUREMENTS. Made from suspension footbridge or by wading.
CHANNEL AND CONTROL. One channel at all stages; straight for 50 feet above and 

below the station; narrows into a gorge below station. Control composed of 2-man 
boulders, subject to shifts.

EXTREMES OF DISCHARGE. 1919-1920: Maximum stage recorded, 5.11 feet at 3 p. m. 
March 19, 1920 (discharge, 640 million gallons per day or 990 second-feet). Stage 
on March 22,1920, was undoubtedly higher than this but recorder was not operat 
ing properly. Minimum stage recorded, 0.28 foot at 10 a. m. April 3, 1920, and 
noon April 5, 1920 (discharge, 0.03 million gallons per day or 0.05 second-foot).

DIVERSIONS. None.
REGULATION. None.
OBJECT OF STATION. To determine discharge of stream at boundary between fee 

simple land above and Territorial land below.
UTILIZATION. Water picked up below by East Maui Irrigation Go's, ditches for the 

irrigation of sugar cane.
ACCURACY. Stage-discharge relation permanent. Rating curve well defined between 

1 and 100 million gallons per day. Operation of water-stage recorder unsatisfactory 
at times. Records good when water-stage recorder was operating.

Discharge measurements of Honomanu Stream at.Haiku-uka boundary near Kailiili, Maui, 
during the year ending June 30, 1920.

Date.

Oct. 9 
Jan. 15 
Apr. 14 

16

Made by 

R. D. Klise.... ................................................
Beid Jerman ...................................................
.....do..........................................................
.....do..........................................................

Gage 
height
(feet)

0.71 
.65 
.76 
.83

Discharge.

Second- 
feet.

1.25 .7 ' 

1.4 
1.85

Million 
gallons 

per day.

0.8 
.45 
.9 

1.2
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Daily discharge, in million gallons, of Honomanu Stream at Haiku-uka boundary, near 
Kaiiiili, Mam, for the year ending June SO, 19W.

Day.

l............................
2............................
3............................

5............................

6............................
7............................
8............................
9............................

10............................

11............................
12............................
13.............. .............
14............................
15............................

16............................
17............................
18............................
19............................
^0.. ..........................

21.... ...... ....
22.................... . .....
23............................
 24.................... ....
25............................

26............................
27............................
28............................
29............................
W..... .......................
31............................

Oct.

0.7

.5

.4

.4

.3

.3

.3

.2

o

.2

.2

.2

.2

.2

.2

.2

.2

.2

Nov.

0.2
.2
.2
.2
.2

.2

.6

.7

.4

.5

11.0
1.6
1.0
3 0

2.1

1.1
.5

.3

.2

.2

.2

.1

.1

.1

.1

.1

Dee.

0.1
.1
.1
.2
.3

.2

.2

.1

.1

.1

.1

.1

.1

.1
7.8
1.1

.2
9.0

11.6
36
32

inn

Jan.

2.7
2.1
2.9
1.0
.8

.8

.6

.4

1.0
1.6
1.0
.6

.4
3.9
4.2
.S
.6

.4
13.3
1.8

.3

.3

.3

Feb.

0.2
.2
.2

.2

.2

.2

.2

.2

.2

2.0
.8
.4

.4

1.0

.3

.3
1.2
9 1

.7

.4

.3

.4

.4
2 A

Mar.

1.4
.5
.3
.2
.2

.2

.3
2.3
1.6
.9

.7
2..9
1.5
.6
.8

.6
9.1

17.0
117

7 ^

6.9

10.3
7.8

Apr.

9.0
10.1
7.5
6.7

1.6
1.1

.9
1.0

.3

4.4
3.2
1 9

1.1

.7

.6

.5

May.

a 4
.4
.4

.4

.4

.3

.3

.3:s

.4

.3

.3

.3
0

.3

.2

.2

.2

.2

.2

.2

.2

.3

.3

.2

June.

0.6
.4

^,

.2

.2

.2

NOTE. Recorder not worMng properly and discharge estimated in million gallons per day by comparison 
 with Haipuaena Stream, at Haiku-uka boundary and other adjacent streams as foEows: Mar. 20-26, 75; 
Apr. 5-10, 8; 11-15,1.5; June 3-5, 3.1; 6-10,0.2; 11-15,1.7; 16-20,0.3; and 21-27, 0.2.

^Monthly discharge of Honomanu Stream at Haiku-uka boundary near Kaiiiili, Maui, for 
the year ending June 30, 1920.

Month.

October 9-31........................

December. ..........................

February............................

April. ...............................
May.................................
June. ...............................

The period. ...................

Discharge.

Million gallons per day.

Maximum.

0.7 
11.0 

110 
13.3 
9.1

.4

Minimum.

0.2 
.1 
.1 
.3 
.2 
.2 
.5 
.2

Mean.

0.30
.88 

6.80 
1.47 
.81 

23.3 
3.63 
.29 
.78

4.42

Second- 
feet 

(mean).

0.46 
1.36 

10.5 
2.27 
1.25 

36.1 
5.62 
.45 

1.21

6.84

Total run-off.

Million 
gallons.

6.9 
26.4 

211 
45.5 
23.5 

722 
109 

9.0 
23.3

1,180

Acre- 
feet.

21 
81 

647 
140 

72 
2,220 

334 
28 
72

3,620
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HONOMANTT STREAM NEAR KEANAE, MATTI.

LOCATION. 500 feet above Spreckels ditch intake and trail bridge and 6 miles south 
of Keanae post office.

RECORDS AVAILABLE. November 15,1913, to June 30, 1920.
GAGE. Stevens continuous water-stage recorder.
DISCHARGE MEASUREMENTS. Made by wading or from footbridge at gage.
CHANNEL AND CONTROL. One channel at all stages; straight for 200 feet above and 

below gage; stream bed filled with large boulders and very rough; right bank 
vertical wall of rock; left bank steep and high. Control composed of large- 
boulders; fairly permanent.

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 8.34 feet at 11 a. m. 
March 25 (discharge, 1,030 million gallons per day or 1,590 second-feet); minimum 
stage recorded, 1.84 feet between January 12 and February 17 (discharge,* O.S 
million gallons per day or 0.5 second-foot). Recorder did not indicate stages below 
1.84 feet, although the stage was probably lower than that during the period noted. 

1913-1920: Maximum stage recorded, 9.9 feet at 9 p. m. May 1, 1916 (discharge, 
1,500 million gallons per day, or 2,320 second-feet);10 minimum stage recorded, 
1.78 feet at 7 p. m. June 25, 1919 (discharge, 0.2 million gallons per day or 0.3 
second-foot).

DIVERSIONS. None. '
REGULATION. None.
OBJECT OP STATION. Data valuable in relation to Territorial water licenses to ditch 

company.
UTILIZATION. Ordinary flow is diverted by Spreckels ditch for irrigation of sugar cane.
ACCURACY. Stage-discharge relation permanent. Rating curve fairly well defined 

between 5 and 200 million gallons per day and poorly defined above and below 
these limits. Operation of water-stage recorder satisfactory from July 18 to May 7 
except February 4-11; but no record July 1-17 and instrument not recording true 
elevation of water surface in stream, February 4-11 and May 8 to June 30. Dis 
charge for these periods estimated. Records fair except for estimated periods for 
which they are poor.

Discharge measurements of Honomanu Stream near Keanae, Maui, during the year ending
June SO, 1920.

Date.

Nov. 12 
Jan. 12 
Feb. 20 
Mar. 30 
Apr. 28

Made by 

A. H. Wong...................................................
Reid Jennan. ........................................... ; ......
.....do.........................................................
B. F. Rush....................................................

Gage 
height 
(feet).

2.27 
2.27 
1.90 
2.62 
2.14

Discharge.

Second- 
feet.

4.5 
6.0 
1.2 

10.9 
2.3

Million 
gallons 

per day.

2.9 
3.9 
.'75 

7.0 
1.5

Revised data.
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Daily discharge, in million gallons, of Honomanu Stream near Keanae, Maui, for the
year ending June SO, 1920.

Day.

1. .........
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9..........

10..........

11.....
12..........
13..........
14..........
15..........

16..........
17..........
18..........
19..........
20..........

21..........
22..........
23.. ........
24..........
25.....

26..........
27
28..........
29
50..........
31..........

July.

2 Q

1 1

2.9
O K

9.1
4.3
3 A

8.3

r J. ft

41
24

K 9

3 C

3.4

Aug.

2.3
1.9
2.3

10.2
48

1U3
67
15.5
4.5
3.0

2.5
2.8
7.6
3.0

25

14.6
9.2
8.5
ft 9
1 A.

2 0

2.6
3.3
2.7
2.2

2.4
3.4
2.3
8 K

1 Q Q

74

Sept.

27
9 7

74
9 0

4.6

3.7
3.1
4 0
3.9
7.8

3.8
2.7
2 ,1
3.2
9 Q

1.8
1.7
1.7
1.5
1.5

1.3
1 9

1.0
1.0
1.0

1.0

.8

.7
1.1

Oct.

2.0
3.8
2.1
2 7

21

89
6.7
3.2
2.3
1.9

1.8
1.4
1.4
1.2
1.2

1.1
1.0
1.0

1.0

.8

.8

.9

.8

Nov.

n s
.7
.7
.7

.7

1.5

1.8

1ft 1

9 ft
1 0

4.1
3 0

1 0

1.0

.7

.7

.7

.7

.7

.7

.7

.7

.7

.7

.6

Dec.

0.7
.6
.7
.7
.7

.7

.7

.7

.7

.6

.6

.6

.7

.7

.7

.7

.7

.7
15.6
2 fl

1.0

16.4
17 Q
70

65
126

Jan.

6.4
3 Q

5.6
2 C

9 9

l.S
1.6
1.4
1.7
1 Q

9 1

3 c

2.2
1.4

.8
5.7
6.1

1.1

1.0
18 0
3.1
1.4
1 9

1.0
1.0

.7

.8

Feb.

0.7
.7
.&

1.5
1.4

.7

.6
1 O

1.0
.5

.5
<? 0

10.0
1.1
.6

.4

.6

.7
4.1

Mar.

2 fl

.5

.4

.4

.7
1 A.

3.8
2.0

9 <?

Q S

5.1
1 Q

1.4

1.8
9.6

41
168
OQQ

15Q
OCA

106
146
471

75
14.7
7.3
5.0

12.1
8.6

Apr.

11.3
13.5
7.8
4.9

Q.4

23
16.6
5.5
3 7

3.1

3.8
3.3
4.7
3.1
2.6

2.9
2.8
2.2
2 1
9 f\

1 Q

1.7
9 n
5.8
3 n

9 A.

2 n

1.8
1.6
1.4

May.

1 1

1.2
1.2
1.4
1 9

1.3
1 9

........

NOTE. Feb. 4-10 float resting on intake pipe. Discharge estimated 0.5 million gallons per day. Feb. 11 
.graph partly estimated.

Monthly discharge of Honomanu Stream near Keanae, Maui,for the year ending June 30,
1920.

Month.

July..........................

September. ...................
October. ......................
November.............. .. .
December .....................
January. .....................
February. ....................
March. ..................
April.........................
May..........................

Discharge.

Million gallons per day.

Maximum.

74 
74 
89 
18.1 

126 
18.0 
10.0 

471 
34

471

Minimum.

1.9
.7 
.8 
.6 
.6 
.7

.4
1.4

Mean.

8.06 
11.8 
6.03 
5.03 
1.71 

10.7 
2.70 
1.28 

57.4 
6.13 
.81 

1.67

9.55

Second-feet 
(mean).

12.5 
18.3 
9.33 
7.78 
2.65 

16.6 
4.18 
1.98 

88.8 
9.48 
1.25 
2.58

14.8

Total run-off.

Million 
gallons.

o250 
366 
181 
156 
51.4 

332 
83.7 
37.2 

1,780 
184 

« 25.0 
»50.0

3,500

Acre- 
feet.

767 
1,120 

555 
479 
157 

1,020 
257 
114 

5,460 
564 

77 
154

10,700

a Estimated by comparison with flow of adjacent streams.
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HAIPUAENA STREAM AT HAIKTJ-TJKA BOUNDARY, HEAR KAILIILI, MAtTI.

LOCATION. 300 feet upstream from Haiku-uka boundary line trail crossing and 7£
miles by trail east of Kailiili.

RECORDS AVAILABLE. May 27, 1919, to June 30, 1920. 
GAGE. Stevens continuous water-stage recorder.
DISCHARGE MEASUREMENTS. Made from suspension footbridge or by wading. 
CHANNEL AND CONTROL. Channel is pool at base of 60-foot falls. Control is solid

rock ledge at lower end of pool. Permanent and the same for all stages. 
EXTREMES OF DISCHARGE. Maximum stage occurred on March 22, 1920. Record

torn and exact height not determined but was higher than 3.65 feet (discharge
more than 265 million gallons per day or 410 second-feet); minimum stage
recorded, 0.15 foot at 1.30 p. m. May 27, 1920 (discharge, 0.02 million gallons per
day or 0.03 second-foot). 

DIVERSIONS . N one. 
REGULATION. None. 
OBJECT OF STATION. To determine discharge of stream at boundary between fee

simple land above and Territorial lands below. 
UTILIZATION. Water picked up below by East Maui Irrigation Co.'s ditches for

irrigation of sugar cane. 
ACCURACY. Stage-discharge relation not permanent. Rating curves fairly well

defined between 1 and 2 million gallons per day, used July 1 to March 22 and
March 23 to June 30. Operation of water-stage recorder satisfactory. ' Records
fair.

Discharge measurements of Haipuaena Stream at Haiku-uka boundary, near Kailiili, 
Maui, from May 27, 1919, to June 30, 1920.

Date.

May 26 
July 11 
Oct. 9 
Jan. 15 
Apr. 15 

16

Made by 

A. H. Wong ...................................................
R.D.Klise... .................................................

.....do.........................................................

.....do.........................................................

Gage 
height 
(feet).

0.50 
.53 
.49 
.46 
.45 
.50

" Discharge.

Second- 
feet.

0.65 
i.O 
.75 
.80 

1.0 
1.35

Million 
gallons 

per day.

0.4 
.65 
.5 
.50' 
.65 
.85

Daily discharge, in million gallons, of Haipuaena Stream at Haiku-uka boundary, near 
Kailiili, Maui, from May 27, 1919, to June 30, 1920.

Day.

1919. 
1. .............

3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

May, June.

1.2
.7
.6
.6
.5

.5

Day.

1919. 
11..............

13..............
14..............
15..............

16..............
17..............
18..............
to
20..............

May. June.

0.4

.4

.4

.5
1.6
2.5
.9
.6

Day.

1919. 
21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

May.

0.7
.6
.6
.6

2.8

June.

6.7
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Daily discharge, in million gallons, of Haipuaena Stream at HaHtu-uka boundary, near 
Kailiili, Maui,fiom May 27, 1919, to June SO, 1920 Continued.

Day.

1919-20. 
1..............
2..............
3.............. 
4..............
5..............

6..............
7..............
8..............
9..............
to..............
11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27.1............ 
28..............
29..............
30.............. 
31..............

July.

.......

1.7

7.3
2.6
6.2

11.0

1.8
.9
.8
.9

3.1
2.3
1.1
.8

2.2

1.1
13.8 
6.2
1.6
1.2 
1.1

Aug.

0.8

.9 
4.6

15.3

3.3
19.2
4.9
1.6
1.0

1.0
1.7
.9

8.2

A 9
9 A.

2 1

1.9
.9

.8

.8

.8

.6

.8
I'.O 
.6

2.5
3.2 

23

Sept.

7.8
1.4

15.6 
2.3
1.3

1.1
.8

1.4
1.1
1.9

1.0
.7
.6
.9
.7

.5

.4

.4

.4

.4

.4

.4 

.4

.4

Oct.

1.1
1.3
.6
.5

3.3

26
1.4
.7
.5
.5

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4 

.4

.3 

.3

Nov.

0.3

.3 

.3

.3

.3
.7
.5
.4
.4

5 0

.7
9 9

1.1

.6

.4

.3

.3

.3

.3

.3

.3 

.3

.3

Dec.

0.3
.3
.3 
.4
.4

.3

.3

.3

.3

.2

.2

.3

.3

.2

.2
5.5

O

1

6.6 
6.9

14.8

Jan.

0.4
.3
.4 
.4
.4

.4

.3

.4

.4

.4

.4

.4

.4
3.5
1.8
.4

.4

.......

.......

Feb.

""6" 3~

.3

.3

.3

.3

.3

.3

1 a
.6

.4

.4

.4

.8

.5

.4
1.3
4.4
.6
.5

.4

.5 

.4
1.9

Mar.

0.8
.4
.4 
.4
.3

.4

.4
1.5
1.3
.8

.5

.6
1.0
.6
.4

.4
3.1
9.9

3.4 
2.3
1.8
4.0 
2.5

Apr.

3.6
4.1
2.2 
1.2

10.2

4.8
4.6
1.4
1.0
1.0

1.2
1.1
1.0
.8
.8

1.3
.9
.7
.8
.7

.6

.5
3.7
1.8
1.2

.8

.7 

.5

.5

.5

May.

0.4
.4
.4 
.4
.4

.4

.3

.3

.3

.3

.4

.a

.2

.2

.2

.2

.3

.2

.2

.1

.1

.1

.1

.1

.1

.1

.1 

.2

.2

.1 

.1

June.

0.5
.8

3.2 
1.2
.4

.3

.2

.1

.2

.2

.7

.4
2.1
.7

1.3

.5

.3

.3

.2

.2

.2

.2

.2

.2

.2

.1

.1 

.1

.1

.2

NOTE. Clock stopped and discharge estimated by comparison with East and West branches of Puohaka- 
moa Stream as follows: June 21-26,1919,0.4 million gallons per day; June 28-30,1919, 0.7 million gallons 
per day. Clock stopped July 1-9,1919. Record paper torn for all other periods of no record. Discharge 
estimated in million gallons per day by comparison with West Branch of Puohakamoa Stream as follows: 
July 1-5, 2.8; 6-9, 0.4; Dec. 30-31,19.3; Jan. 22-25, 2.5; 26-31, 0.4; Feb. 1-3, 0.3; Mar. 18-26, 30. Graph 
partly estimated Dec. 29 and Jan. 1.

Monthly discharge of Haipuaena Stream at Haiku-uka boundary, near Kailiili, Maui,for 
the years ending June SO, 1919 and 1920.

Month.

1919

1920. 
July..........................

December. ....................

March. .......................

May..........................

Discharge.

Million gallons per day.

Maximum.

2.5

13.8 
23 
15.6 
26
5.8

............ 

4.4

10.2 
.4 

3.2

Minimum.

.6 

.4 

.3 

.3 

.2 

.3

.3

.5 

.1 

.1

.1

Mean.

0.63

2.74 
3.60 

14.9 
1.42 
.65 

2.58 
.81 
.67 

8.94 
1.81 
.23 
.51

2.14

Second-feet 
(mean).

0.98

4.24 
5.57 
2.31 
2.20 
1.01 
3.99 
1.25 
1.04 

13.8 
2.80 
.36 
.79

3.31

Total run-off.

Million 
gallons.

19.0

84.9 
112 
44.7 
44.1 
19.5 
80.1 
25.1 
19.5 

277 
54.2 
7.2 

15.4

784

Acre- 
feet.

58

261 
342 
137 
135 
60 

245 
77 
60 

851 
167 
22 
47

2,400
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HAIPUAENA STREAM NEAR HTJELO, MAUI.

LOCATION. 200 feet above inflow of Spreckels ditch and 7 miles by trail east of Huelo.
RECORDS AVAILABLE. October 19, 1913, to June 30, 1920; also records of combined 

flow of stream and Spreckels ditch at staff-gage station 600 feet below present 
site December 18, 1910, to September 30, 1913.

GAGE. Stevens continuous water-stage recorder installed June 16, 1914, to replace 
original Friez recorder.

DISCHARGE MEASUREMENTS. Made by wading or from footbridge.
CHANNEL AND CONTROL. One channel at all stages; straight for 200 feet above and 

below gage; right bank high with steep slope; left bank nearly vertical. Control 
composed of large boulders fairly permanent.

EXTREMES OP DISCHARGE. 1913-1920: Maximum stage recorded 5.32 feet at 3 a. m. 
March 25, 1920 (discharge, 473 million gallons per day or 732 second-feet); mini 
mum stage recorded, 0.20 foot, occurred frequently during December, 1919 
(discharge, 0.3 million gallons per day or 0.5 second-foot).

DIVERSIONS. None.
REGULATION. None.
OBJECT OP STATION. Data valuable in relation to water valuation appraisal under 

Territorial lease to ditch company.
UTILIZATION. Ordinary flow diverted by ditches of East Maui Irrigation Co. for 

irrigation of sugar cane.
ACCURACY. Stage-discharge relation changed by flood of October 5 and 6. Rating 

curve used July 1 to October 5 fairly well defined between 2 and 200 million 
gallons per day. Rating curve used October 6 to June 30 fairly well defineds 
between 1 and 150 million gallons per day. Operation of water-stage recorder 
satisfactory except as given in footnote to table of daily discharge. Records 
fair when water-stage recorder was operating; poor at other times.

Discharge measurements of Haipuaena Stream near Huelo, Maui, during the year ending
June 30, 1920.

Date.

July 25 
25 

Oct. 6 
Dec. 30 
Jan. 26 
Mar. 30 
Apr. 26

Made by 

H . A. R . Austin ...............................................
.....do..........................................................
R.D.Klise... .................................................
Reid Jerman. . .................................................
.....do.........................................................
.....do.........................................................
.....do.........................................................

height 
(feet).

1.015 
1.38 
2.36 
1.66 
.42 
.95 
.64

Discharge.

Second- 
feet.

12.4 
25 

117 
41 
1.4 
9.8 
4.2

Million 
gallons 

per day.

8.0 
16,2 
75 
26.5 

.9 
6.3 
2.7
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Daily discharge, in million gallons, of Haipuaena Stream near Huelo, Maui, for the year
ending June SO, 1920.

, Day.

1..............
2..............
3..............
4..............
5. .............

6..............
7..............
8..............
9..............

10..............

11..............
J2. .............
13..............
14.............. 
15..............

16..............
17.............. 
18..............
19..............
20.............. 

21..............
22........... .
23..............
24..............
25..............

26..............
27..............
28. .............
29..............
30..............
31.............

July.

17.5
12.0
3.4
2.8
2.4

2.0
1.7
1.6
1.4
2.4

2.6
16.0
6.4

13.8 
22

6.2
4.0 
3.7
3.9
3.5

7.5
8.1

3.5
8.2

5.2
24
19.4
8.4
6.4
5.6

Aug.

4.3
4.0
4.0

33

12.9
41
14.7
6.6
5.2

4.5
4.4
9 1
5.3 

22

12.7
9.4 
7.7
7.1
4.6 

3.9
3.7
3.7
3.2
2.8

3.1
3.5
2.6
6.9

13.9
11

Sept.

19.0
11.5
58

9 7

6.2

5.2
4.5
5.6
5.2
7.8

4.8
3.5
3 0

3.1 
3.1

2.7
2.5
2.4
2.3
2.2 

2.1
1.9
1 S

1.7 
1.7

1.9
2.4
2.0
1.4
1.6

Oct.

2.2
4.1
2.9
2.7

17.5

56
6.4
3.6
2.8
2.4

2.1
1.9
1.7
1.6 
1.4

1.3
1.2 
1.1
1.0
1.0 

1.0
.9

1.0 
.9

.8
1.0
.9
.8
.7
.7

Nov.

0.7
.7
.8
.6
.4

.4

1.6
.7
.6

10.0
2.4

-------

Dec.

0.4
.4
.4
.8
.7

.5

.4

.4

.3

.3

.3

.3

.3

.3 

.3

.4

.3 

.3

.3

.3 

.3

.3
9.4
2.5 
.9

.6
8.4

11.6
51
43
62

Jan.

5.8
4.8
4.4
3.2
2.8

2.4
2.1
1.8
1.6
1.6

2.2
2.8
2.0
1.4 
1.3

1.2
3.6 
3.9
1.6
1.2 

1.0
7.6
2.5
1.5 
1.3

1.1
1.1
1.0
1.0
.9
.7

Feb.

0.5

.5

.6

.6

1.1
1.2
.5
.7 

1.0

.7

.8 
2.2
1.2
.7 

.7

.8
5.9
1.1
.8

.6

.7

.7
2.0

Mar.

2.1
.9
.7
.6
.5

.5

.7
2.2
3.0
1.8

2.5
12.0
4.6
2.3 
1.7

1.6
4.6 

22
78

111 

92
158
45
74 

193

29
9.0
6.1
5.0
8.2

Apr.

10.1
8.3
5.3
4.2

15.6

10.2
9.6
4.9
4.1
3.6

4.0
3.6
4.6
3.4 
3.0

3.1
3.0 
2.6
2.4
2.4 

2.1
2.0
6.6
4.7
2.8

2.8
2.3
2.1
2.0
1.8

May.

1.8
1.7
1.6
1.6
1.6

1.4
1.4
1.4
1.0
1.0

.9
1.1
.9
.9 
.9

.8

.8 

.9

.7

.7 

.6

.5

.5

.5 

.4

.4

.4

.4

.7

.5

.5

June.

1.6
4.6
5.8
3.0
1.4

1.1
.8
.7
.6
.7

2.3
1.3
4.3
2.7 
3.9

2.1
1.6 
1.3
1.1
1.0

.8

.8

.8

.7 

.7

.6

.5

.6

.5

.7

NOTE. Recorder not working properly and discharge estimated in million gallons per day by comparison 
with records of adjacent streams as follows: Nov. 13-17, 2.0; Nov. 18-30, 0.4; and Feb. 1-5, 0.6. Graph 
partly estimated Nov. 12, Jan. 31, and Feb. 6.

Monthly discharge of Haipuaena Stream near Huelo, Maui, for the year ending June 30,

Discharge.

Month.

October. ......................
November ....................

February .....................
March .........................
April..........................
Mav......... ..................
June ..........................

Million gallons per day.

Maximum.

24 
44 
58 
56 
10.0 
62 
7.6 
5.9 

193 
15.6 
1.8 
5.8

193

Minimum.

1.4 
2.6 
1.4
.7

.3

.7 

.5 

.5 
1.8 
.4 
.5

.3

Mean.

7.42 
10.1 
6.04 
4.01 
1.17 
6.38 
2.30 
1.00 

28.3 
4.57 
.92 

1.62

6.22

Second-feet 
(mean).

11.5 
15.6 
9.35 
6.20 
1.81 
9.87 
3.56 
1.55 

43.8 
7.07 
1.42 
2.51

9.62

Million 
gallons.

230 
315 

 181 
124 
35.2 

198 
71.4 
29.1 

878 
137 
28.5 
48.6

2,280

Acre- 
feet.

706 
961 
556 
381 
108 
607 
219 
89 

2,690 
421 

88 
149

6,980

Total run-off.

EAST BRANCH OF PTJOHAKAMOA STREAM AT HAIKU-UKA BOUNDARY, NEAR
KAILULI, MAUI.

LOCATION. On left bank of stream 200 yards downstream from trail crossing and
7 miles by trail southeast of Kailiili. 

RECORDS AVAILABLE. October 10, 1919, m to June 30, 1920. 
GAGE. Stevens continuous water-stage recorder. 
DISCHARGE MEASUHEMENTS. Made by wading or from suspension footbridge 5 feet

below gage.
48298 24 WSP 516  7
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CHANNEL AND CONTROL. Channel high steep banks with boulder-strewn bed. 
Pool at station 20 feet wide by 35 feet long, clear and smooth. Control large 
boulders; likely to shift during floods.

EXTREMES OP DISCHARGE. Maximum stage estimated by comparison with West 
and Middle branches of the same stream, 3.27 feet old datum March 22, 1920 
(discharge about 102 million gallons per day or 158 second-feet); minimum stage 
recorded, 0.31 foot at 9 p. m. December 20, 1919 (discharge, 0.0).

DIVERSIONS. None.
REGULATION. None.
OBJECT OF STATION. To determine discharge of stream at boundary between fee 

simple land above and Territorial lands below.
UTILIZATION. Water picked up below by East Maui Irrigation Co.'s ditches for 

irrigation of sugar cane.
ACCURACY. Stage-discharge relation permanent. Rating curve well defined between 

0.5 and 5 million gallons per day. Operation of water-stage recorder unsatis 
factory at times. Records fair when recorder was operating.

Discharge measurements of East Branch of Puohakamoa Stream at Haiku-uka boundary , 
near Kailiili, Maui, during the year ending June SO, 1920.

Date.

Oct. 9 
Mar. 26 
Apr. 14 

15

Made by 

R.D.Klise. ..................................................

.....do..........................................................

height 
(feet).

0.58 
.93 
.60 
.59

Discharge.

Second- 
feet.

0.4 
4.5 
.35 
.3

Million 
gallons 

per day.

0.25 
2.9 
.2 
.2

Daily discharge, in million gallons, of East Branch of Puohakamoa Stream at Haiku-uka 
boundary, near Kailiili, Maui, for the year ending June SO, 1920.

Day.

1... ........................
2...........................
3...........................

5...........................

7 .. .....

g
10...........................
11...........................
12............4... ............
13...........................

15...........................

16...........................
17...........................
18...........................
10

20...........................
21...........................
22...........................
23...........................
24...........................
25...........................
26...........................
27...........................
28...........................
29...........................
30...........................
31...........................

Oct.

0.3

.3

.2

.2

.2

.1

.1

.1

.1

.05

.1

Nov.

0.05

.1

.2

.1

.1

1.7
.4

.6

.3

.2

.1

.1

.1

.1

.1

.1

.1

.05

.05

.05

Dec.

0.00

.00

.00

.00

.05

.00

00
.00
.00

.00

.00
1.6
.2

7.2
7.3

11.2

Jan.

l.l* .8
1.0

.1

.1

.3

.1

.1
1.1

.1

.1

.1

.1

.1

.05

Feb.

0.05
.05
.05
.05
.05

.05

.05

.05

.05

.05

.05

.05

.05

.1

.1

.1

.1

.3

.1

.1

.3

.5

.1

.1

.1

.1

.05

.6

Mar.

0.2
.1
.05
.05
.05

.05

1.6
1.2
.9

1.4
.9

Apr.

0.9
.9
.6
.6

2.6

1.2
1.4
.7
.5
.4

.5

.4

.5

.3

.3

.3

.3

.2

.3

.3

.2

.2
1.1
.4
.3
.2
.2
.2
.2
.2

May.

0.2
.2
.1
.1
.2

.2

.2

.1

.1

' .2
.2
.1
.1
.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.05

.05

.1

.1

.05

June.

0.1
.3

1.1

.1

.1

2

.5

.1

.1

.1

.1

.1

.1

.05

.1

.1

NOTE. Becorder not working properly and discharge estimated in million gallons per day, as follows: 
Oct. 15-20 at 0.2; Oct. 21-23, Oct. 30 to Nov. 4, Nov. 28 to Dec. 9 at 0.1; Dec. 25-28 at 0.7; Jan. 4-14 at 0.2; 
Mar. 7-10 at 0.3; 11-15 at 0.2; 16-20 at 4.4; and 21-26 at 10. Estimates by comparison with records for 
other branches of Puohakamoa Stream.
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Monthly discharge of East Branch of Puohakamoa Stream at Haiku-uka boundary near 
Kaihili, Maui, for the year ending June 30, 1920.

Month.

Discharge.

Million gallons per day.

Maximum.

October 10-31................. ............

The period..............

1.7 
11.2 
1.1 
.6

2.6 
.2 

1.1

Minimum.

0.05 
.05 
.00 
.05 
.05 
.05 
.2 
.05 
.05

Mean.

0.157 
.200 

1.01
.274 
.121 

2.93 
.55 
.118 
.185

Second-feet 
(mean).

0.243 
.309

1.56 
.424 
.187 

4.53 
.85 
.183 
.286

Total run-off.

Million 
gallons.

3.45 
6.00 

31.2 
8.50 
3.50 

90.7 
16.4 
3.65 
5.55

169

Acre- 
feet.

11 
18 
96 
26 
11 

279 
51 
11 
17

520

MIDDLE BRANCH OF PUOHAKAMOA STREAM AT HAIKU-UKA BOUNDARY, NEAR
KAILIILI, MAUI.

LOCATION. At trail crossing 200 feet above Haiku-uka boundary line and 3f miles 
southeast of Kailiili.

RECORDS AVAILABLE. November 22, 1918, to June 30, 1920.
GAGE. Stevens continuous water-stage recorder.
DISCHARGE MEASUREMENTS. By wading or from suspension bridge just above gage.
CHANNEL AND CONTROL. One channel at all stages; channel straight 25 feet above 

and below control; right bank vertical; left bank 1J on 1 slope; stream bed com 
posed of gravel and boulders; control probably shifting.

EXTREMES OF DISCHARGE. 1918-1920: Maximum stages recorded, 8.47 feet at 5 p. m. 
March 22, 1920 (discharge, 207 million gallons per day or 320 second-feet); mini 
mum stage recorded, 3.91 feet at noon December 22, 1919 (discharge, 0.06 million 
gallons per day or 0.09 second-foot).

DIVERSIONS. None.
REGULATION. None.
OBJECT OF STATION. To determine discharge of stream at boundary between fee 

simple land above and Territorial lands below.
UTILIZATION. Water picked up below by East Maui Irrigation Co. 's ditches for the 

irrigation of sugar cane.
ACCURACY. Stage-discharge relation not permanent. Rating curve used July 1 to 

March 22 fairly well defined between 1 and 2 million gallons per day. Curve 
used March 23 to June 30 fairly well denned between 1 and 10 million gallons per 
day. Operation of water-stage recorder satisfactory except as given in footnote 
to table of daily discharge. Records good.

Discharge measurements of Middle Branch of Puohakamoa Stream at Haiku-uka boundary, 
near Kailiili, Maui, during the year ending June SO, 1920.

Date.

July 11 
Oct. 9 
Jan. 16 
Mar. 26
Apr. 14 

15

Made by 

R.D.Klise,.. .................................................

.....do..........................................................

.....do..........................................................

.....do..........................................................

Gage 
height 
(feet).

4.24 
4.28 
4.14 
4.87 
4.36 
4.34

Discharge.,

Second- 
feet.

0.95 
1.15 
.4 

10.7 
1.05 
1.0

Million 
gallons 
per day.

;0.6
.75 
.25 

6.9 
.7 

- . .65
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Daily discharge, in million gallons, of Middle Branch of Puohakamoa Stream at Haiku- 
uka boundary, near Kailiili, Maui, for the year ending June 30, 1920.

Day.

1..............
2..............
3..............
4..............
5..............

6......... ....
7. .............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20. .............

21..............
22. .............
23..............
24. .............
25..............

26..............
27..............
28. .............
29..............
30..............
31..............

July.

1.1

Aug.

0.8
.6
.9

2.2
7.2

2.3
10.0
2.8

1.0

.8

.9
1.4
.8

4.8

2.8
2.0
1.9
1.8
1.0

.8

.8

.6

.6

1.0
.5

1.5
2.4

11.5

Sept.

4 4
1.4
9 n

1.4

1.1
.9

1.3

1.7

.8

.6

.8

.5

.4

.3

.3

.3

.2

.1

.1

.1

.1

.1

.1

.1

Oct.

0.6
1.2
.4

11.3
1.3
.7
.6
.5

.4

.4

.4

.3
3

.3

.3

.3

.2

.3

.2

.2

.2

.2

Nov.

0.2
.2

.2

.2

.6

3

3.0
.8
.6

1.4
.8

4
.3
.2
.2
.2

.2

.2

.1

.1

.1

.1

.1

.1

.1

.1

Dec.

0.1
.1

.2

.1

.1

.1

.1

.05

.05

.1

.05

.05

.05

.05

.05
2.4

.2

.1
2.9
4.1
9.4
9.2

16.1

Jan.

1 4
1.1
1.5

' .8

.5

.4

.4

.6

.5

.4

.3

1.6
.6

2.6
.7

.4

.3

.3

.3

.3

.2

Feb.

.2

.2

.2

.2

.3

.3

.3

.2

.3

.2

.2

.4

.3

.2

.3

.2

Mar.

.3

.2

.1

.2

.2

1.0
.6

.7

.3

.3
1.7
5.3

21
26

16.7
34
13.3
19.2
46

7.5
3.2
2.2
1.9
2.9
2.4

Apr.

2.7
2.5
1.9
1.5
5.8

3.3
3.2

1.4
1 9

1.3
1.2
1.5
1.1
1.1

1.4
1.2

.9

.9

.8

.8
2.8
1.9
1.4

1.1
.9
.8
.8

May.

0.6
.6
.5
.5
.5

.5

.4

.4

.4

.5

.4

.4

.3

.3

.3

.5

.3

.3

.3

.3

.3

.2

.2

.2

.2

.3

.3

.2

.2

June.

0.5
.6

2.2
1.4
.6

.4

.3

.3

.3

.8

.5
1.8
.9

1.5

.7

.5

.3

.3

.2

.2

.3

.3

.2

.2

.2

.2

.2

.2

.2

Monthly discharge of Middle Branch of Puohakamoa Stream at Haiku-uka boundary, 
near Kailiili, Maui, for the year ending June 30, 1920.

Month.

July...........................

March.........................

May...........................

The year. ...............

Discharge.

Million gallons per day.

Maximum.

11.5 
9.0 

11.3 
3.0 

16.1 
2.6 
2.4 

46 
5.8 
.6 

2.2

46

Minimum.

6.5 
.1 
.2 
.1 
.05 
.2 
.1 
.1
'.2 

.2

.05

Mean.

1.77 
2.21 
1.05 
.82 
.39 

1.53 
.67 
.39 

6.80 
1.63 
.35 
.55

1.53

Second-feet 
(mean).

2.74 
3.42 
1.62 
1.27 
.60 

2.37 
1.04 
.60 

10.5 
2.52 
.54 
.85

2.37

Total run-off.

Million 
gallons.

<*55. 0 
68.5 
31.6 
25.4 
11.7 
47.3 
20.9 
11.3 

211 
48.8 
11.0 
16.6

559

Acre- 
feet.

168 
210 

97 
78 
36 

146 
64 
35 

647 
150 
33 
51

1,720

a Estimated by comparison with flow of adjacent streams.

WJEST BRANCH OF PUOHAKAMOA STREAM AT HAIKU-UKA BOUNDARY, NEAR
KAILIILI, MAUI.

LOCATION. At trail crossing 500 feet above Haiku-uka boundary line and 3J miles
by horse trail southeast of Kailiili.

RECORDS AVAILABLE. March 14, 1919, to June 30, 1920. 
GAGE. Stevens continuous water-stage recorder. 
DISCHARGE MEASUREMENTS. By wading or from suspension bridge 200 feet below

gage. 
CHANNEL AND CONTROL. One channel at all stages; channel straight 30 feet above

and 50 feet below gage; right bank vertical; left bank 1 on 1J slope; stream bed,
rock and gravel; control composed of large boulders; occasionally shifts.
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EXTREMES OF DISCHARGE. Maximum stage recorded during period of record, 5.78 
feet at 1.40 a. m. December 31, 1919 (discharge, 79 million gallons per day or 122 
second-feet). Stages on March 22 and 25 were considerably in excess of this, 
but the float stuck and the instrument failed to record anything above 5.62 feet. 
Minimum stage recorded during period of record 3.48 feet at 8.30 a. m. December 
22 and 2 a. m. December 23, 1919 (discharge, 0.08 million gallons per day or 0.12 
second-foot).

DIVERSIONS. Kula pipe line diverts small amount of water above station at eleva 
tion 4,300 feet.

REGULATION. None.
OBJECT OF STATION. To determine discharge of stream at boundary between fee 

simple lands above and Territorial lands below.
UTILIZATION. Water diverted by ditches of East Maui Irrigation Co. for irrigation 

of sugar cane.
ACCURACY. Stage-discharge relation shifts slightly. Rating curve used March 14 

to October 5 well defined between 0.4 and 2.5 million gallons per day. Curve used 
October 6 to March 22 is a revision of the preceding curve and not due to a shift 
and is fairly well defined up to 10 million gallons per day. Data prior to October 
6 not revised as it is mostly within the limits of coincidence of the two curves. 
Curve used March 23 to June 30 fairly well defined below 10 million gallons per 
day. Operation of water-stage recorder satisfactory. Records good.

Discharge measurements of West Branch of Puohakamoa Stream at Haiku-uka boundary, 
near Kailiili, Maui, during the year ending June 30, 1920.

Date.

July 11 
Oct. 9 
Jan. 16 
Mar. 26 
Apr. 13 

14

Made by 

A. H. Wong. ...............................................
R. D. Klise... .................................................

.....do................................... ... ......... ......

.....do..................................... ...................

.....do.........................................................

Gage 
height
(feet).

3.72 
3.71 
3.63 
4.30 
3.79 
3.70

Discharge.

Second- 
feet.

1.05 
1.15 
.55 

14.8 
3.0 
1.25

Million
gallons 

per day.

0.65 
.75 
.35 

9.6 
1.95 
.8

Daily discharge, in million gallons, of West Branch of Puohakamoa Stream at Haiku-uka 
boundary, near Kailiili, Maui, for the year ending June 30, 1920.

Day.

1..... .........
2..............
3..............
4..............
5..............
6..............
7..............
...............
9..............
10..............
11..............
12..............
13..............
14..............
15..............
16.... .. ......
17..............
18....... ......
19..............
20........... ..
21..............
22........... ..
23..............
24........... ..
25..............
26..............
27....... ... ..
28..............
29..............
30..............
31:.............

July.

7.1
3.8
1.6
1.0
.6
.2
.2
.2
.2

1.1

.7
6.3
2.7
5.5
9.1

2.2
1.4
1.2
1.3
1.1

2.6
2.3-
1 3
.9

2.1
1.4

10.2
5.2
1.9
1.5
1.5

Aug.

1.1
.9

1.0
3.0

12.9

3.9
17.3
5.]
2.3
1.8
1.6
1.4
2.4
1.4
8.6
4.5
2.6
2.9
2.4
1.6
1.2
1.2
1.1
1.0
.8
.9

1.2
.8

2.5
5.0

18.2

Sept.

6.8
2.1

16.5
3.3
2.2
1.8
1.5
1.8
1.3
2.6
1.6
1.1
.9
.9
.9
.5
.4
.3
.2
.3
.2
.2
.2
.2
.2
.2
.2
.2
.2
.2

" "

Oct.

0.5
1.0
.5
.2

4.4

15.0
1.9
1.3
1.1
.9
.7
.7
.6
.6
.6
.5
.5
.5
.5
.5
.4
.5
.4
.5
.4
.4
.4
.4
.4
.4
.4

Nov.

0 ->

.3

.3

.9

.6

.4

3.3
.9

1.0
1.5
1.1

.7

.4

.4

.4

.3

.3

.3

.3

.3

.3

.3

.2

.3

.3

Dec.

0.2
.2
.2
.7

.3

.3

.2

.2

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1
3.4
1.6
.2
.1

3.9
3.9

11.3
11.4
18.3

Jan.

1.5
1.0
1.0
.6
.8
.6
.6
.7
.7
.6
.9
,9
.8.7'

.6

.5
2.8
2.1
.9
.7
.6

5.0
1.5
.8
.6
.6
,.6
.5
.5
.4
.5

Feb.

0.4
.4
.4
.4
.3
.3
.4
.4
.3
.3
.5
.5
.4
.4
.5
.4
.4

1.1

g
5

1.6
2.4
.7
.6
.5
.6
.6

1.6

Mar.

1.0
.6
.5

.5

.6
1.6
1.4
.9
.8

1.6
1.3
.8
.7
.7

2.6
7.5

23.
33.
23.
41.
13.9
22.
61.

9.8
3.9
2.8
2.3
3.6
2.6

Apr.

3.2
3.6
2.8
2.1
8.2
4.5
4.8
2.3
1.9
1.6
1.7
1.6
2.2
1.3
1.2
1.7
1.3
1.0
1.0
.8

.8

.7
3.9
2.2
1.5
1.1
1.0
.8
.7
.7

May.

0.6
.6
.6
.6
.6
.5
.5
.5
.0
.5
.5
.5
.5
.5
.5
.4
.5

, .5
.5
.4
.4
.4
.4
.4
.4
.4
.4
.4
.4
.4
.4

June.

0.5
.8

2.5

.5

.5

.4

.4

.4

1.0
.6

2.4
1.0
1.8
.7
.5
.5
.5
.4
.4
.4
.4
.4
.4
.4
.4
.4
.3
.4
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Monthly discharge of West Branch of Puohakamoa Stream at Haiku-uka boundary near 
Kailiili, Maui, for the year ending June 30, 1920.

Month.

July.......................
August....... ..............
September ....................

November. ...................

January. .............
February. ........... ... . ..
March. ................ ....
April.......................
May.......................

The year................

Discharge.

Million gallons per day.

Maximum.

10.2 
, 18.2 

16.5 
15.0 
3.3 

18.3 
5.0 
2.4 

61. 
8.2 
.6 

2.5

61.

Minimum.

0.2 
.8 
.2 
_ 2'.2 

.1 

.4

.3 

.4

.7 

.4 

.3

.1

Mean.

2.53 
3.63 
1.63 
1.20 
.57 

1.87 
.99 
.62 

8.57 
2.07 
.47 
.69

2.09

Second-feet 
(mean).

3.91 
5.62 
2.52 
1.86 
.88 

2.89 
1.53 
.96 

13.3 
3.20 
.73 

1.07

3.23

Total run-off.

Millbn 
gallons.

78.4 
113 
49.0 
37.1 
17.2, 
58.1 
30.6 
18.0 

266 
62.2 
14.7 
20.8

765

Acre- 
feet.

241 
345 
150 
114
52 

178 
94 
55 

815 
191 
45 
64

2,340

PTTOHAKAMOA STREAM NEAR HTTELO, MATJI.

LOCATION. 150 feet above Spreckels ditch inflow and trail crossing and 7 miles east 
of Huelo.

RECORDS AVAILABLE. June 13, 1913, to June 30, 1920 (new station); December 18, 
1910, to June 18, 1913 (old station).

GAGE. Stevens continuous water-stage recorder installed November 23, 1917, replac 
ing Barrett and Lawrence water-stage recorder installed June 13, 1913. Old 
staff gage station was 150 feet downstream at trail bridge below inflow from 
Spreckels ditch.

DISCHARGE MEASUREMENTS. Made by wading or from footbridge 200 feet below 
gage. Inflow of Spreckels ditch must be deducted from measurements made at 
footbridge.

CHANNEL AND CONTROL. One channel at all stages; straight for 100 feet above and 
below gage; banks steep and high; stream bed very rough and steep. Control 
composed of large boulders; fairly permanent.

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 6.72 feet at 5.30 
p. m. March 22 and 3 a. m. March 25 (discharge, 795 million gallons per day, or 
1,230 second-feet); minimum stage recorded, 0.30 foot at 12.30 a. m. December 
16 (discharge, 0.4 million gallons per day or 0.6 second-foot).

1910-1920: Maximum stage recorded, 7.63 feet at 7 p. m. April 2, 1918 (dis 
charge, computed from extension of rating curve, 900 million gallons per day or 
1,400 second-feet); minimum stage recorded, 0.25 foot October 26, 1917 (dis 
charge, 0.4 million gallons per day or 0.6 second-foot).

DIVERSION. Kula pipe line diverts small amount of water above station at elevation 
4,300 feet.

REGULATION. None.
OBJECT OF STATION. To furnish data for water valuation appraisal in connection 

with Territorial water license to ditch company.
UTILIZATION. Ordinary flow of stream is diverted by East Maui Irrigation Co.'s 

ditches for irrigation of sugar cane.
ACCURACY. Stage-discharge relation changed by flood of October 5 and 6. Curve 

used July 1 to October 5 well defined between 1 and 50 million gallons per 
day. Curve used October 6 to June 30 well defined between 1 and 80 million 
gallons per day. Operation of water-stage recorder satisfactory. Records good.
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Discharge measurements of Puohakamoa Stream near Huelo, Maui, during the year
ending June 30, 1920.

Date.

Nov. 12 
Dec. 29 
Feb. 6 
Apr. 6

8

Made by  

.....do.........................................................

.....do. ........................................................

.....do.........................................................

height
(feet).

1.30 
3.47 
.62 

2.36 
2; 05

Discharge.

Second- 
feet.

8.3 
145. 

1.9 
26.5 
17.6

MDlion 
gallons 

per day.

5.4 
94. 
1.2 

17.0 
11.4

Daily discharge, in million gallons, of Puohakamoa Stream near Huelo, Maui, for the
year ending June 30, 1920.

Day.

1..............
2............ .
3..............
4..............

6..............
7.......... ...
S
9...... . . 

10.......... ...

11...... . .
12.......... ...
13..............
14..............
15..............

16........ ....
17..............
18...... . 
19........... .. 
20..............

21............ .
22.... . . 
23........ . "
24............
25..............

26..............
27.......... .
28..............
29..............
30..............
31..............

July.

42i"?
S 9

7.2
5 ft

4 Q

3 9
3 0

2.8
*, A

5.7

11 1

1ft

46

12.0
7 9

6.7 
6.7
1 8

14.5
7 9

5.8

48
40
15.2
10.4
9 3

Aug.

7 9

6 *7

6.7

70

25

57
13.3
9 Q

ft 9
o 7

 10 O

Q E.
KO

OQ

16.0
16.0 
13.7

ft ft

7.2
7.2 
6.7
5.3
4 0

c Q
 » <!

4.3

OQ

OR96

Sept.

vt
15 3

152
21
12.4

9 8
8 S

1ft. 2
17 9

9.3
6.7
6 O

e o

5 Q

4.5
4.2
4.0
3.8
3 7

3 0
2.8

9 1

2 O  2

2.1
1.9
1 S.

1.8
9 9

"

Oct.

2.7
5.3
3.6
4.0

OK

13.8
7 0

6.7

E O

4.7
4.7
4.4
4 1

1 7

3.5 
3.5 
i i

3 4

3.0 
20
3 0
2.8

2 5
9 O

2.5
2.5
2.1
2.0

Nov.

2 0

1 9
1.6
1.6

1.5
2 7

3.4
2.1
1 ft

17.0
5 3
i 1
5.6
6.0

1 ft

3.1
2.5
2.5 
2.1

1 ft

1.6
1.5
1.5
i 1

i i
1.1
1.1

1.0

Dec.

1.0
9

2 1
1.5

0

.7

.7
' .6

.5

.4

.5

.5 

.5

.5 
15.5
4.5
1 Q

11 S

19.7
19*.

92
lift

Jan.

10 9
8.6
6.4
6.0

K 0

4.7
4 4
3.9 
3.6

5.0
5.0
4.4
3.6
3 0

2 9

7.4 
4.0
3 0

2.7
12.9

E 0

1 7
1 1

2 7
2 7

2.6
2.4
2 3
2.2

Feb.

2 0
1.8
1.6

1.5

1.2
1.2
1.4 
1.6

1 1

2 5
1.4
1.5
9 Q

1 ft

1 0

4.7 
2.4 
1.4
1 0

1.5 
9.2
2.6
1.5

i i

2.6

Mar.

4.0
1.7
1.1
1.0

Q

9
1.2

5.3
0 ft

*? 8

0 A

4.1
1 9

2.7
5 2

36
158
91 fl

197
348 
102
146
379

58

13.6
12.8
19 1
14.6

Apr.

21
19 4
11.4
10 4
29.

19 9
22
11.4
9.4 
8.6

9 0

10 9
o o

7.0

7.4
7.0
6.4 
6.0

5 ^
5.0

17.4
9.6
6 4

5.6
5.0

4.7
4.4

May.

4.0
4.0
3.7
3 7
o e

1 A
1 1
2.S
2.7
9 K.

2 Q

2 9
9 1

2.2
2.2

2.2
2.1
2.4 
1.7 
1.7

1.5
1 0

1.1
1.0

1.0
1.0

1.8
1.0
1.0

June.

3.0
4.9

11.0
6.2
3 1

2.4
1.8
1.4
1.3
2.0

4.1
2.7
8.5
5.6
7.8

4.4
3.6
3.0 
2.4 
2.0

1.7
1.5 
1.5

1.2

1.0
1.0

1.0
1.2

Monthly discharge of Puohakamoa Stream near Huelo, Maui, for the year ending June 30,
1920.

Month.

Julv. .........................

Discharge.

Million gallons per day.

Maximum.

48 
96 

152 
130 
17.0 

125 
12.9 
9.2 

379 
29 

4,0 
11.0

379

Minimum.

2.8 
4.3 
1.8 
2.0 
1.0 
.4 

2.2 
1.2 
.9 

4.4 
1.0 
1.0

.4

Mean.

16.0 
20.7 
12.4 
9.20 
2.89 

13.1 
4.93 
2.05 

57.9 
10.2 
2.23 
3.12

13.0

Second-feet 
(mean).

24.8 
32.0 
19.2 
14.2 
4.47 

20.3 
7.63 
3.17 

89.6 
15.8 
3.45 
4.83

20.1

Total run-off.

Million 
gallons.

497 
642 
371 
285 
86.8 

406 
153 
59.5 

1,790 
307 
69.0 
93.7

4,760

Acre- 
feet.

1,520 
1,970 
1,140 

875 
266 

1,250 
469 
182 

5,510 
939 
212 
287

14,600
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ALO STREAM NEAR HUEX.O, MAUI.

LOCATION. 300 feet above Spreckels ditch inflow and trail crossing and 5 miles east 
of Huelo. !

RECORDS AVAILABLE. December 18, 1910, to June 30, 1920.
GAGE. Friez water-stage recorder installed June 18, 1914. Prior to June 18, 1914, 

vertical staff at trail bridge 300 feet downstream from present site.
DISCHARGE MEASUREMENTS. Made by wading or from footbridge at gage.
CHANNEL AND CONTROL. Channel at gage is a fairly large pool at foot of rapids; banks 

steep and high. Control at outlet of pool composed of rock ledge and large boul 
ders; practically permanent.

EXTREMES OP DISCHARGE. Maximum stage recorded during year, 4.15 feet at 11.45 
a. m. March 22 (discharge, 568 million gallons per day or 879 second-feet); mini 
mum stage recorded, 0.33 foot at 3 a. m. December 23 (discharge, 0.3 million 
gallons per day or 0.45 second-foot).

1910-1920: Maximum stage recorded, 4.35 feet at 7 p. m. December 9, 1916 
(discharge, computed from extension of rating curve, approximately 638 million 
gallons 11 per day or 987 second-feet); minimum stage recorded, 1.34 feet (old datum) 
November 4, 1911 (discharge, 0.06 million gallons per day or 0.1 second-foot).

DIVERSIONS. None.
REGULATION. None.
OBJECT OP STATION. To furnish data for appraisal of water value under Territorial 

lease to ditch company.
UTILIZATION. Ordinary flow diverted by ditches of East Maui Irrigation Co. for 

irrigation of sugar cane.
ACCURACY. Stage-discharge relation practically permanent. Rating curve well de 

fined between 2 and 60 million gallons per day. Operation of water-stage recorder 
satisfactory except as given in footnote to table of daily discharge. Records good 
between 0.5 and 60 million gallons per day, fair above and below these limits.

Discharge measurements of Alo Stream near Huelo, Maui, during the year ending June
30, 1920.

Date.

July 25 
29 

Nov. 12 
Dec. 29 
Jan. 25 
Apr. 5

Made by 

H. A. E. Austin...............................................
.....do.........................................................
A. H. Wong...................................................

.....do.........................................................

.....do.........................................................

Gage 
height
(feet).

1.09 
.86 
.66 

1.15 
.49 
.98

Discharge.

Second- 
feet.

16.4 
6.7 
2.8 

15.3 
1.1 
8.8

Million 
gallons 

per day.

10.6 
4.4 
1.8 
9.9
.7 

5.7

11 Supersedes figures published in Water-Supply Papers 465 and 485.
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Daily discharge, in million gallons, of Alo Stream near Huelo, Maui, for the year ending
June 30, 1920.

Day.

1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10. .............

11..............
12..............
13..............
14. .............
15..............

16. .............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26
27..............
28..............
29..............
30..............
31..............

July.

8.0
3.9
1.4
1.0
1.0

.9

.8

.8

.8
1.0

7.0
3.3
8.8
7.4

2.4
1.7
1.5
1.2
1.1

3.2
2.7
1 i
1.4
5.5

9 3
8.7
9.4
3.9
3.4
2.7

Aug.

2.3
2.2
2.0
6.0

10.0

14.4
5.1
3.3
2.7

9 1

2.3
5.6
3.3

n o

4.5
A R

3.8
3.2
2.5

2.4
2.0
1.8
1.4
1.2

1.4
1.2
1.1
1.5
6.6

18.9

Sept.

6.8
10.3
47
4.9
3.4

2.7
2.4
3.0
2.6
3.2

2.1
1 9
1.7
1.7
1.4

1.2
1.2
1.2
1.2
1.0

.9

.8

.8

.7

.7

.7

.6

.6

.6

.6

Oct.

0.7
1.2
.9

1.7
15.6

43
7.4
2.7
2.0
1.7

1.4
1.2
1.2
1.0

.9

.8

.7

.7

.8

.6

.6

.7

.6

.8

.6

.6

.5

.5

Nov.

0.6
c

.4

.4

.4

.6

.5

.5

.7

11.0
1.8
2.0
1.6
1 9

1.0

.7

.6

.6

.6

.5

.5

.5

.5

.4

.4

.4

Dec.

0.4
.4
.4
.5
.5

.4

.4

.4

.4

.4

.4

.4

.3

.3

.4

.3

.3

.3

.3
5.1
.7
.5

.4
2.4
3.9

36
9.0

12.8

Jan.

3.1
5.0
2.6
2.0
2.1

1.7
1.4
1.2
1.1
1.4

1.4
1 i
1.2
.9

Q

.8
1 ^

1.2
.8
.8

.7
2.2
1.0
.8
.7

.7
,7
.6
.6
.6
.6

Feb.

0.6
.6
.5
.5
.5

.4

.4

.6

.7

.6

.4

.4

.4

.6

.6

.6
1.7
.6
.4

.4

.5

.6

.4

.4

.4

.4

.4

.9

Mar.

0.6
.4
.4
.4
.4

.3

.3

.9

.8

.7

2.1
12.6
3.1
1.2
.9

.8
2.4
9.7

21
57

75
151
34
36
70

11.0
3.6
2.4
1.8
6.6
2.6

Apr.

8.8
3.3
3.3
3.2
8.5

4.5
6.0
3.2
2.7
2.4

2.3
2.1
1.3
.8

1.2
1.1
1.0
.9
.8

May.

0.7
.7
.7
.7
.6

.6

.6

.6

.6

.5

.5

.5

.5

.6

.5

.5

.4

.4

.4

.4
,4
.4

.4

.4

.4

.4

.4

June.

1.2
1.8
2.2
.7
.6

.5

.5

.4

.5

.6

1.0
.7

2.3
1.2
2.9

1.1
.9
.9
.7
.7

.7

.6

.6

.6

.6

.6

.6

.6

.5

.6

NOTE. Recorder not working properly and discharge estimated in million gallons per day by com 
parison with adjacent streams as follows: Apr. 15-20, 0.8, and 16-25, 2.2.

Monthly discharge of Alo Stream near Huelo, Maui, for the year ending June 30, 19?0.

Month.

July. ..................i......

February. ....................

April.........................
May..........................
June..........................

Discharge.

Million gallons per day.

Maximum.

9.4 
18.9 
47 
43 
11.0 
36 
5.0 
1.7 

151 
8.8 
.7 

2.9

151

Minimum.

0.8 
1.1 
.6 
.5 
.4 
.3 
.6 
.4 
.3

4 
.4

O

Mean.

3.21 
4.44 
3.60 
3.01 
1.06 
2.55 
1.34 
.55 

16.5 
2.44 

.51 

.91
3.37

Second-feet 
(mean).

4.97 
6.87 
5.57 
4.66 
1.64 
3.95 
2.07 
.85 

25.5 
3.78 
.79 

1.41
5.21

Total run-off.

Million 
gallons.

99.5 
138 
108 
93.3 
31.8 
78.9 
41.6 
16.0 

510 
73.2 
15.7 
27.4

1,230

Acre- 
feet.

305 
422 
331 
286 
98 

243 
127 
49 

1,570 
225 
48 
84

3,790

EAST BRANCH OF WAIKAMOI STREAM AT HAIKU-UKA BOUNDARY, NEAR
KAILIILI, MAUI.

LOCATION. 200 feet above Haiku-uka boundary-line trail crossing at elevation 3,020
feet, 5J miles east of Kailiili.

RECORDS AVAILABLE. May 28, 1918, to June 30, 1920. 
GAGE. Stevens continuous water-stage recorder. 
DISCHARGE MEASUREMENTS. Made by wading or from suspension footbridge just

above control. 
CHANNEL AND CONTROL. Channel has gravel and boulder bed with steep high banks

of hardpan. Control is composed of large boulders and gravel and may shift
during large floods.
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EXTREMES OF DISCHARGE. 1918-1920: Maximum stage recorded during period of 
record, 7.92 feet at 5.20 p. m. March 22, 1920 (discharge, 230 million gallons per 
day or 356 second-feet); minimum stage recorded, 3.77 feet April 15, 1919 (dis 
charge, 0.07 million gallons per day or 0.11 second-foot or less).

DIVERSIONS. A little water is diverted above station by Kula pipe line.
REGULATION. None.
OBJECT OP STATION. To determine discharge of stream at boundary between fee 

simple lands above and Territorial lands below.
UTILIZATION. Water diverted by ditches of East Maui Irrigation Co. for irrigation of 

sugar cane.
ACCURACY. Stage-discharge relation not permanent. Rating curve used July 1 to 

March 22 fairly well denned between 1 and 5 million gallons per day. Rating 
curve used March 23 to noon June 23 fairly well denned between 1 and 40 million 
gallons per day. Rating curve used June 23 noon to June 30 fairly well defined 
between 1 and 5 million gallons per day. Operation of water-stage recorder 
satisfactory except as given in footnote to table of daily discharge. Records fair.

Discharge measurements of East Branch of Waikamoi Stream at Haiku-uka boundary, 
near Kailiili, Maui, during the year ending June 30, 1920.

Date.

July 11 
Aug. 5 
Oct. 10 
Jan. 16 
Mar. 25 
Apr. 13 

14

Made by 

A. H. Woag...................................................
H. A. E. Austin...............................................
R.D.KIise..... ...............................................

B. F. Rush. ...................................................
Reid Jerman. . .................................................
.....do.........................................................

Gage 
height 
(feet).

4.16 
4.59 
3.90 
3.85 
5.40 
4.63 
4.54

Discharge.

Secoad- 
feet.

3.4 
11.6 
1.0 
.55 

36 
2.3 
1.5

Million 
gallons 

per day.

2.2 
7.5 
.65 
.35 

23.2 
1.5 
.95

Daily discharge, in million gallons, of East Branch of Waikamoi Stream at Haiku-uka 
boundary, near Kailiili, Maui, for the year ending June 30, 1920.

Day.

1. .............
2..............
3..............
4..............
5..............
6..............
7.............. 
8.......... ..
9..............

10..............
11..............
12.............. 
13.............. 
14........
15........
16..............
17..............
18..............
19..............
20.............. 
21........... .
22..............
23..:...........
24..............
25..............
26..............
27..............
28..............
29............ .
30.............. 
31..............

July.

5.2
2.2
.8
.5

.4

.2

.2

.2

.8

.5
5.0 
1.5 
4.6
4.9
1.0
.6
.7 
.8
.7 

2.3
1.5
.8
.6

1.7
.8

7.8
3.5
1.1
.8 
.9

Aug.

0.7
.6
.8

2.5
8.5
1.8

11.8 
2 2
1.0
.8
.7
.8 

1.4
.7

6.4
3.3
1.6
2.0 
1.4
.8
.7
.7
.6
.5
.5
.5
.7
.5

1.8
4.1 

12.9

Sept.

4.3
1.0

12.1
1.5
1.0

9
.6 

1.0
.9

1.8
.8
.6 
.5 
.5
.5
.4
.4
.3 
.4
.3
.3
.2
.2
.2
.2
.2
.2
.2
.2
.2

Oct.

0.5
.8
.4

*>* Q

14.1
.7 
.4
.4
.6
.6
.5 
.5 
.5

.4

.4

.4 

.4

.4 

.4

.4

.4

.4

.4

.5

.4

.4

.4 

.4

Nov.

0.4
.4

1.0 
.6
.4
.5

3 0

1.1
1.0 
1.8
1.1
.7
.5
.5

.5 

.4

.4

.4

.4

.5

.5

.5

.5
,5

Dec.

0.5
.5
.5
.8
.5
.5
.4 
.4

.4

.4

.4

.......

4.8
.8
.5
.5

6.2
4.9

16.9
13.0 
19.7

Jan.

1.5
1.3
1.6
.9

1.1
.8
.7 
.6
.6
.6
.8
.9
.8
.7
.5
.4

2.3
1.6
.8
.6 
.5

3.9
.9
,6
.5
.5
.5
.4
.4
.4 
.4

Feb.

0.4
.4
.4
.4
.4

.4

.4

.4

.6 

.5 

.5

.5

.5

.4
1.0 
.5
.5 
.5

2.0
1.5
.5
.5
.4
:5
.4

1.3

Mar.

0.7
.5
.5
.4
.4
.4
.5 

1.4
1.6
.9
.6
.9 

1.0 
.6
.5
.5

2.3
7.4

25
30 
22
42
10.1
16.2
46
6.0
2.6
1.9
1.5
2.7 
2.0

Apr.

,2.3
2.2
1.4
1.2
6.4
2.6
3.1 
1.3
1.1
1.0
1.2
1.2 
1.5 
1.0
1.0
1.2
9.5
.8
.7
.7
.7
.6

3.4
1.3
1.0
.8
.7
.6
.5
.6

May.

0.5
.5
.5
.4
.4
.4
.4 
.4
.4
.4
.4
.4 
.4 
.4
.3
.3
.4
.4 
.3
.3 
.3
.3
.3
.3
.3
.3
.3
.3
.3
.3 
.3

June.

0.4
.6

1.9
.8
.4
.4
.3 
.3
..3
.3
.8
.6 

2.2
.8

1.6

.7

.5

.4 

.4

.3 

.3

.4

.3

.2

.3

.2

.2

.2

.2

.2

NOTE. Float resting on intake pipe and discharge estimated at 0.4 million, gallons per day Nov. 4-6, 
Dec. 9-10, 12-15, 18-22, and Feb. 6-8.
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JMonthly discharge of East Branch of Waikamoi Stream at Haiku-uka boundary, near 
Kailiili, Maui, for the year ending Jtine SO, 1920.

Month.

July..........................
August............. ..
September........... ...
October. ................. .
November. . . ...
December. ....................

February . ...............
March........ . .
April............. ..
May.. ..............

The year................

Discharge.

Million gallons per day.

Maximum.

7.8 
12.9 
12.1 
14.1 
3.3 

19.7 
3.9 
2.0 

46 
9.5 
.5 

2.2

46

Minimum.

0.2 
.5 
.2 
.3

.4

.4 

.5 

.3 

.2

.2

Mean.

1.71 
2.36 
1.06 
1.00 
.68 

2.48 
.91 
.59 

7.39 
1.72 
.36 
.55

1.75

Second-feet 
(mean).

2.65 
3.65 
1.64 
1.55 
1.05 
3.84 
1.41 
.91 

11.4 
2.66 
.56 
.85

2.71

Total run-off.

Million 
gallons.

53.0 
73.3 
31.9 
31.1 
20.5 
77.0 
28.1 
17.0 

229 
51.6 
11.2 
16.5

640

Acre- 
feet.

163 
225 
98 
95 
63 

236 
87 
52 

703 
158 
34 
51

1,960

WEST BRANCH OF WAIKAMOI STREAM AT HAIKTT-UKA BOUNDARY, NEAR
KAILIILI, MAtTI.

LOCATION. At Haiku-uka boundary-line trail crossing at elevation 3,000 feet, 5 miles
east of Kailiili.

EECORDS AVAILABLE. May 28, 1918, to June 30, 1920. 
OAGE. Stevens continuous water-stage recorder. 
DISCHARGE MEASUREMENTS. Made by wading or from suspension footbridge 35 feet

above gage.
 CHANNEL AND CONTROL. Channel is solid rock with steep rock and hardpan banks. 

Control is solid-rock ledge.
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 5.08 feet at 9.40 

a. m. March 25 (discharge, 645 million gallons per day or 998 second-feet); mini 
mum stage recorded during year, 0.33 foot at 8.30 p. m. December 22 (discharge, 
0.1 million gallons per day or 0.16 second-foot).

1918-1920: Maximum stage recorded during period of record, 9.85 feet at noon 
December 6, 1918 (discharge, 2,020 million gallons per day or 3,130 second-feet); 
minimum stage recorded in 1919.

DIVERSIONS. A small amount.of water is diverted by Kula pipe line above station 
at elevation 4,300 feet.

REGULATION. None.
OBJECT OF STATION. To determine discharge of stream at boundary between fee 

simple lands above and Territorial lands below.
UTILIZATION. Water diverted by ditches of East Maui Irrigation Co. for irrigation of 

sugar cane.
ACCURACY. Stage-discharge relation permanent. Rating curve well defined between 

1 and 150 million gallons per day. Operation of water-stage recorder unsatis 
factory prior to September 18, 1919. Records good when water-stage recorder 
was working.

-Discharge measurements of West Branch of Waikamoi Stream at Haiku-uka boundary, 
near Kailiili, Maui, during the year ending June SO, 1920.

Date.

July 10 
Oct. 10 
Jan. 17 
Mar. 25 
Apr. 13

Made by 

A. H. Wong. ..................................................
R. D. Kltse....................................................

B. P. Rush....................................................

Gage 
height 
(feet).

0.52 
.52 
.46 

2.56 
.60

Discharge.

Second- 
feet.

0.75 
1.7 
.65 

239
2.7

Million 
gallons 

per day.

0.5 
1.1 
.40 

154 
1.75
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Daily discharge, in million gallons, of West Branch of Waikamoi Stream at Haiku-ukc 
boundary, near Kailiili, Maui,for the year ending June 30, 1902.

Day.

1.............
2.......
3..............
4.......
5....... .

6..............
7... ..
8..............
9..............

10..............

11..............
12..............
13..............
14....... ......
15.............

16.......... ..
17.............
18.............
19.......... ..
20.......... ..

21.......
22....... .
23....... .
24.......... .
25......

26.... .
27......
28.......
29....... .
30.......... " '
31.... .

July.

..1.5

Aug.

1.4
1.3
1.8
5.2

30

6.6
35
11.5

i

Sept.

0.7
.7
.5

.5

.6

.5

.5

.2

.2

Oct.

0.8
1.1
.8

2.0
14.5

35
2 0
1.3
1.1
1.0

9

.7

.7

.6

.6

.6

.5

.5

.5

.5

.6

.4

.4

.5

.5

.5

Nov.

0.5
.5
.5
.5

.4
1.1
1.2
.7
.6

5.9
1.6
1.2
2.0
2.3

1.1
.7
.5
.4

.3

.3

.3

.2

.2

.2

.2

.2

.2

.3

Dec.

0.2

.2

.8

.3

.2

.2

.2

.1

.1

.1

.1

.1

.2

.2

.1

.1

.1

.1

.1
5.9
1.7
.6

.3
9.8

12.8
28
36
66

Jan.

3.3
2.0
2.3
1.5
1.6

1.4
1.1
.9
.8
.7

1.1
1.2
1.0
1.0
.7

.6
6.5
6.2
1.5
.8

.6
15.8
3.0
1.2
.7

.7

.6

.6

.6

.5

.5

Feb.

0.4
.4
.4
.4
.3

.3

.3

.3

.2

.3

.3

.6

.5

.4

.6

.5

.4
1.0
.6
.4

.4
2.1
4.3
1.1
.6

.5

.6

.6

.8

Mar.

0.9
.5
.4
.3
.3

.3

1.6
1.6

1.2
1.1
1.0

1.0
3.2

15.2
59

101

60
93
32
62

233

27
7.2
3.5
2.8
4.3
4.8

Apr.

5.1
6.9
4.2
2.5

11.3

9.7
7.5
2.8
1.6
1.4

1.3
1.1
1.6
1.4
1.3

1.4
1.2
.9
.8
.7

.7

.6
4.6
3.5
1.5

1.0
.7
.7
.7
.6

May.

0.6
.7
.6
.6
.6

.6

.5

.6

.5

.5

.6

.6

.4

.4

.4

.6

.6

.4

.5

.5

.5

.4

.4

.4

.3

.4

.4

.6

.4

.4

June.

0.6
.7

2.0-
i.a
.7

.7

.5

.4

.4

.5

.9

.7
2.6
1.1
2.0

.9

.7

.6

.5

.4

.3

.3

.4

.3

.3

.2

.2

.2

.2

.2

NOTE. Mar: 10-12, clock stopped; discharge estimated at 1.5 millions gallons per day.

Monthly discharge of West Branch of Waikamoi Stream at Haiku-uka boundary, near 
Kailiili, Maui, for the year ending June 30, 1920.

Month.

May..........................

Discharge.

Million gallons per day.

Maximum.

35 
5.9 

66 
15.8 
4.3 

233 
11.3 

.7 
2.6

Minimum.

0.4 
.2 
.1 
.5 
.2 
.3 
.6 
.3 
.2

Mean.

2.30 
.83 

5.34 
1.97 
.68 

23.3 
2.64 
.50 
.69

Second-feet 
(mean).

3.56
1.28 
8.26 
3.05 
1.05 

36.1 
4.08 
.77 

1.07

Total run-off.

Million 
gallons.

71.3 
219 

166 
61 
19.6 

723 
79.3 
15.5 
20.8

Acre- 
feet.

219
76 

508 
187 
60 

2,220 
243 

48- 
64
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WAIKAMOI STREAM NEAR HTJELO, MAUI.

LOCATION. 500 feet above Spreckels ditch intake and 5 miles by trail east of Huelo 
post office.

RECORDS AVAILABLE. December 18, 1910, to June 30, 1920. Data have been revised 
in this report from January 16, 1916.

GAGE. Stevens continuous water-stage recorder installed April 20, 1920. Friez 
water-stage recorder October 14, 1913, to April 20, 1920, prior to which original 
staff gage at different datum was read twice daily.

DISCHARGE MEASUREMENTS. Made by wading or from footbridge at gage.
CHANNEL AND CONTROL. One channel at all stages; straight for 100 feet above and 

below gage; banks high and covered with vegetation. Water drops over a fall at 
control, which is rock ledge and boulders and fairly permanent.

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 5.62 feet at 8.20 
a. m. March 25 (discharge, approximately 1,590 million gallons per day or 2,460 
second-feet); minimum stage recorded, -0.25 foot at 11 a. m. May 28 (discharge, 
0.4 million gallons per day or 0.6 second-foot).

1910-1920: Maximum stage recorded, 7.57 feet at 5 a. m. January 18, 1916 
(discharge, computed from extension of rating curve, approximately 1,800 million 
gallons per day or 2,780 second-feet); minimum stage recorded, 1.08 feet, old 
datum September 28, 1912 (discharge, 0.3 million gallons per day or 0.5 second- 
foot).

DIVERSIONS. A small amount of water is diverted by Kula pipe line above station at 
elevation 4,300 feet.  

REGULATION. None.
OBJECT OP STATION. To determine feasibility of additional diversions or flood 

storage. Also to assist valuation appraisers in relation to Territorial water license 
to ditch company.

UTILIZATION. Low water is all diverted by ditches of East Maui Irrigation Co. for 
irrigation of sugar cane.

ACCURACY. Stage-discharge relation not permanent. Rating curves fairly well de 
fined and used as follows: First curve July 1, 1915, to January 15, 1916; second 
curve January 16, 1916, to March 14, 1916, and noon March 19, 1917, to November 
6, 1917; third curve March 15,1916, to September 6, 1916, and September 3, 1919, 
to March 24. 1920; fourth curve September 7, 1916, to noon March 19, 1917, and 
December 7, 1918, to March 22, 1919; fifth curve November 7, 1917, to December 
6, 1918, and March 23, 1919, to September 2, 1919; sixth curve March 25, 1920, to 
June 30, 1920. Curves from January 16, 1916, have been revised on basis of all 
measurements made since that time. Operation of water-stage recorder unsatis 
factory at times and discharges for such periods have been estimated. Records 
good when water-stage recorder was operating and fair for other times. At medium 
and high stages, and especially while it is raining, water spills into the stream 
above the station from New Hamakua ditch. Except for low flow, therefore, the 
flow at this station is not the true flow of the stream.

Discharge measurements of Waikamoi Stream near Huelo, Maui, during the year ending
June 30, 1920.

Date

Oct. 3 
Dec. 29 
Jan. 25 
Feb. 17 
Apr. 3 

27

Made by 

R. D . Klise ....................................................
J. E. Stewart. .................................................

.....do.........................................................

Gage 
height
(feet).

0.57 
1.48 
.50 
.41 

1.00 
.27

Discharge.

Second- 
feet.

3.6 
73 
2.6 
1.7 

33.5 
3.5

Million 
gallons 

per day.

2.3
47.5 
1.7 
1.1 

21.7 
2.2
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Daily discharge, in million gallons, of Waikamm Stream near Huelo, Maui, for the years
ending June 30, 1916-1920.

Day.

1915-16. 
1.............
2.............
3.............

6.............
7.............
8.............
9.............

10.............

11.............
12.............
13.............
14.............
15.............

16.............
17.............
18.............
1Q
20.............

21.............
22.............
23.............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

1916-17. 
1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
1Q

20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

July

31
14.0
7.1
9.6

23

48
31
14.0
20.0
12.0

7.1
6.0
4.8
4.0
4.0

27
123
27
12.0
7.1

4.8
4.0
3.2
2.8
4.0

4,0
4.8
4.0
2.8
2.3
2.0

14.7
10.2
10.2
6.9
9.5

4.8
2.5
1.5
1.2
2.5

25
9.2

18.7
15.3
23

36
51
17.1
10.6
5.6

3.3
2.0
1.5
1.2
1.0

1.9
10.4
9.2
5.2

26
100

Aug.

2.0
1.6
2.8

12.0
2.3

2.8
2.0
1.6
1.3
1.0

1.3
9.6
4.8
3.2
3.2

2.8
2.8
4.0
6.0
7.1

4.8
3.2
2.8
4 8

14.0

6.0
4.0
2.8
2.3
O O

2.0

52
61
58
21
12.2

8.8
6.1
4.0
4.2
5.2

17.1
43
42
56
22

7.8
11.3
14.0
27
30

21
13.4
10.7
11.3
5.3

6.0
4.4
4.8
4.6
2.4

23

Sept

2.0
2 3

35
20.0
7.1

1 9

6.0
3.2
2.8
6.0

v>
27
9.6
Q A

7.1

6.0
4.8
4.0
4.0
4.0

<* 9
93

9.6
48
44

100
86

115
58
48

21
34
11.7
6.4

1Q fi

17.7
76
31
24
21

15.3
11.8
9.8
7.1

19 fi

11.0
5.8
7.1

65
1 7 ft

11.5
19.6
28
26
23

12.4
10.1
9.3
6.5
5.3

Oct.

39
39
44
17.0
12.0

9 <>
9.6
6.0

17.0
23

23
100
86
80
31

7.1
23
31

100

74
39
44.
23
27

44
48

107
123

ftfi
80

15.6
16.4
7.8
5.4
4.6

3.9
3.6
3.6
3.7
2.7

2.4
4.7
2.7
2.2
2.7

3.5
15.7
10.4
7.1
4.1

2 r:
2.5
4.7
4.4
3.1

11.2
28
13.8
15.1
40
25

Nov.

160

292
141
48

27
14.0
53
80
Oft

tt

17.0
17.0
27
39

12.0
9.6

97
<W

44

44
31
14.0
9.6
7.1

6.0
6.0
6.0
4.8
3 O

16.0
z.Q

55
23

174

88
22
16.0
11.8
9.8

9.6
6.2
4.6
4.4
5.0

114
65
16.4
10.4

ft °.

6.7
5.1
4.3
8.3
9.6

21
26

Dec.

3.2
4.8
6.0

74
27
9.6
6.0
4.8

4.0
4.0
3.2
2.8
2.8

6.0
4.0
6.0

48
23.0

17.0
53
12.0
7.1

17.0

68
68
17.0
12.0
9 a

6.0

60
29
12.1

8.8
7.6
6.9

51
199

42

89
55
65
50

229
303
520
85
26

16.9
16.0
33
15.7
10.1
8.0

Jan.

6.0
4.8
4.0
4.0

74

35
23

535
470

48
14.0
9.6
6.0
3.2

5.4
50

278
131
32

16.4
11.0
8.7
7.2
6.2

5.8
6.4
5.8
4.3
4.0
5.8

7.1
6.4
7.8

58
37

45
30
12.1
8.8
7.1

9.8
16.4
7.8
5.3
4.0

3.3
2.9
2.5
2.3
2.2

2.0
1.9
1.8
1.8
4.1

35
6.7
3.7
2.5
2.4
2.0

Feb.

4.0
3.1
3.0
3.0

32

49
13.6
8.7
6.7
5,4

4.3
3.3
2.8
2 7
2.4

2.3
1.9
1.8
2.1
3.7

3.6
2.6
2.1
2.0
1.9

2.6
34
9»5
5.2

1.7
1.6
1.6
1.6
1.5

1.4
1.3
1.2
1.2
1.1

1.0
1.0
1.0

12.5
5.0

2.1
1.6
1.4
4.7
5.3

7.8
3.0
1.7
1.3
1.2

1.2
3.1

52

Mac

26
27
10.6

24

10.0
26
18.1
8.2

30

12.4
7.2

36
160
142

29
12.2
5.8
4.2
2.9

5.8
32
24
6.6
5.8

4.0
3.3
2.6
2.4
2.6
2.1

7.8
3.1

27
31
1J.8

6.4
3.8
6.1
7.1
4.3

2.7
3.3
4.6
4.4
7.3

5.1
2.7
2.7
2.9
2.9

2.4
2.1
2.6
2.6
3.4

5.0
3.6
3.7
9.7
8.5
7.2

Apr.

1.5
2.0
1.4
1 9

1.1

1.0
1.0
1.1
1.7
9.3

2 n
1.4
1.2
2.0

16.1

8.2
5.8

24
33
51

72
9.8

53
39
15.8

7.8
14.6
36
11.1
48

14.8
10.8
5.2

14.1
17.7

7.2
6.2
5.0
4.3
4.2

18.1
6.0
4.4
5.8
6.7

5.8
8.7
7.2
4.8
8.3

6.0
8.2
6.0
4.4
3.8

3.8
3.3

24
215
104

May.

840
320
194
OQ1

917

QyM

85
00

36
19.9
8.8
4.6

2.8
7.4
9 C

10.2
30

32
36
29
15.1
8.1

4.4
2.6
3.9

37
12.2
23.

53
21
18.7
11.7
7.4

7.9
6.0
5.2
4.6
4.3

4.6
6.7
7.4

14.9
11.7

11.8
51
62
12.4
10.4

10.4
9.7

17.8
15.6
11.0

7.4
6.7
9.3
6.4
5.0
4.4

June.

37
94
39
28

16.1
8.8

10.6
6.6
4.2

6.1
10.2
11.7
50
22

13.8
18.0

13.8
14.7

30
36
14.7
7.4
6.»

47
66

127
32
28

4.2
40
9.3
8.7

17.2

14.4
9.7

16.4
13.2
8.2

13.4
7.2
5.6
4.6
4.0

3.8
3.7

3.7
3.2

2.9
11.6
9.0
6.4
4.2
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Daily discharge, in million gallons, of Waikamoi Stream near Huelo, Maui,for the year 
ending June 30, 191.6-1920 Continued.

Day.

1917-18. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13:.............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

1918-19. 
1......... ....
2..............
3..............
4..............
5....... ....

6..............
7..............
8....... . ..;.
9......... ....

10..............

11.
12..............
13....... ..
14.............
15..............

16....... ......
17..............
18......... ...
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26............
27..............
28..............
29..............
30..............
31..............

July.

4.2
3.9
4.2
5.8

13.5

6.7
4.2
3.7
4.3
6.4

4.0
3.3
2.8
2.5
2.5

2.6
2.1
1.8
1.6
1.6

1.9
5.0

11.5
4.3
2 0

9 9
3.0
7.6
3.3
2.9
2.5

18.7
32
48
18.7
25

10.6
11.6
19.7
36

260

28

19.0
15.8
18.5

11.2
7.8
6.3
E Q

9.3

30
91

104
EC

126

32
28
68
46
19.5
36

Aug.

3.1
5.0
4.3
2.6
1.7

1.5
1.9
1.8
3.0
2.7

3.2
3.6
6.6
4.4
2.6

1.9
1.6
1.4
1.2
1.8

1.9
36
10.5
4.3
3.0

2.7
2.1
1.8
1.7
1.6
1.5

32
18.0
17.5
9.8

11.6

13.4
11.2
13.0
7.8
6.7

7.0
15.5
50
32
12.0

189
108
66
00

91

JO

23
14.6
11.6
9.5

8.7
8.7

35
20.0
10.2
13.2

Sept.

1.2
1.1
1.0
.8
.8

.6

.7

.7

.5

.5

.3

.9
2.0
1.2
.6

.3

.2

.2

.2

.2

.2

.2

.2

.2

.5

1.9
1.9
1.6
2.4
3.3

17.8
12.0
7.0
5.9
5.4

4.8
4.6
5.6
4.3
4.2

4.0
3.6
3.6
3.2
3.0

3.2
3 A

4.6
28
7.0

4 9
3.3
8.9
5.9
6.5

3.7
2 q
O E

7.7
9 q

Oct.

1.4
.4
.2
.2
.2

.2

.4

.4

.2

.4

3.0
.9
.3

4.6
7.2

4.8
2.1
.8
.6
.4

.4

.4

.5

.5

.5

.5

.5

.4
1.6
4.3
2.1

3.3
2.7
2.3
2.6
2.3

2.8
2.3
2.0
1.9
2.3

2.3
3.1
5.0

  3.1
2.5

2.0
1.7
1.6
2 A

7.5

2.8
9 7
2.3
2.0
2 A

30
13.0

9 0

7 ^
55
17.5

Nov.

1.9
8.1
5.0

25
10.0

6.9
46
24
21
5.0

3.3
2.7
2.1
1.8
1.6

1.5
1.4
1 9

2.0
1.2

1.1
21
27
29
14 9

8.9
6.1
6.1

71
113

79
45
17.5
48
35

16.3
6.3
4.6
4.3
4.1

64
141
63
26
12.3

6.7
5.4
4 0

3 7

3.3

3 1

O Q

9 7
2 6
9 A

2.8
3.8

U o

SO

6.1

Dee.

22
10.9
7.5
7.3
4.6

3.8
3.4
3.2
3.0
2.7

2.4
3.0
5.6
6.1
7.6

, 3.4
2.8
2 A

2.3
3.6

3.6
2.8
2.6
2.2
2.0

3.7
 ?Q

475
46

108

532
97

21
OK

39
is 1
8.3

33
40

22
QA

99
00

99

40
14.6
12.7
14.9
n o

7.8
7.1
5.6
4.7

17.4
31

Jan.

3.5
2.2
3.8
3.7
3.0

2 4
2.0

11.9
19.4
5.3

104
10.9
6.1
4.2
7.1

22
6.1
5.0
6.1
8.1

5.4
13.6

7 S
8.1
7 fi

4.8
5.0
4.3
3.5

37
13.4

9.3
5.6
8.6

97

7.8
^ s
4.3
3.6
3.4

9 ft

2.5
2 0

2.2

2 0

1 Q

1.7
1.6
1.4

1 ^
i ft

11
^.Q
oo

7.7
34
47
44
n o

48

Feb.

9.8
5.2
4.1
3.4
2.9

3.0
2.7

10.8
225

85

65
75
16.2
8.9
5.9

4.6
71

8 7

52
347

KQ

14.2
9 5
6.7
5.2

7.6
55

99
15.7
11.0
6.4
4.7

3.7
3 A

9 A

fi9
1 o 1

10.0
21
10.7
7 S
5 4

4.6
3.4
0 Q

2 5
44

19 1

15.3
9 A

11.0
 too

5.6
4.6
3 0

Mar.

30
169
189
102
24

10.9
17.1
16.6
17.5
24

122
36
7.2
8.3
3.1

32
26
8.4
6.1
5.2

4.6
4.3
4.2

26
17S

35
13.4
8.9
6.1
8.3

18.2

4.4
4.0
3.9
2.7

34

95
80
41
84

1 Af>

70
60
HA
21
14.9

26
38
15.3
10.7

7 ^

5.0
no
68
35
1A 9

8.9
4.2
2 Q

2 0

1.8
1.6

Apr.

23
341
403
30
64

118
38
43

302
509

53
25
14.6
39
27

11.2
8.1
6.3
5.9
7.5

9 C

12.3
7.0
5.4
4.8

4.8
8.7
8.7

15.9
40

1.5
1.1
1.0
.9
.9

.8
C

 1
.8
.7

.7
1.0
.8
.4
.3

12.6
18 7
2 7
2.6
3.6

Q A

38
43
00

27

23
19.0
8.4
A ^
5.6

May.

10.6
 6.3
11.9
34
12.0

6.1
5.0
4.3
4.2

19.7

8.4
33
59
13.4
18-0

22
12.6
7.5
5.9
5.0

4.6
5.0
8.0

50

29
92
20.0
11.2
8.9

35
6.7
3.8
5.0

59

29
8.7
6.5

26
8.1

6.3
3.7
2.8
2.2
1.6

1.4
8.9

49
6.2
3.2

9.5
7.5
8.7
8.7
5.4

3.7

June.

8 *
O O

6.5.
5.»
4 0

4.0
o 7>

3 0

4 0

1 9. T

26
70

8 Q

76

43
33
in *>
7.»
A K

8 1

19 T

8 1

7.5-

7 ^
'.7.5.

6 0

6.7
8 9>
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Daily discharge, in million gallons, of Waikamoi Stream near Huelo, Maui,for the years 
ending June 30, 1916-1920 Continued,

Day.

1919-20. 
1. .............
2...........:..

4..............
5..............

6..............
7..............
8..............
g

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19
20..............

21..............
22. .............
23..............
24..............
25..............

26..............
27..............
28..............
29. .............
30..............
31..1...........

July. Aug. Sept. Oct.

2.6
34

112
27
11.7
4.2
3.7

3.3
2.8
2.6
2.6
2.5

2.5
2.4
1.9
1.7
1.7

2.0
1.9
1.6
1.7
1.6

1.4
1.6
1.7
1.7
1.4
1.2

Nov.

1.4
1.4
1.2
1.1
1.0

1.0
1.4
2.6
2.5
1.7

28
6.4
5.8
6.9
6.6

3.8
2.9
2.0
1.5
1.5

1.4
1.3
1.2
1.1
1.1

1.0
.9
.9
.8
.8

Dec.

0.8
.8
.8

1.9
2.1

1.2
.9
.7
.6
.5

.5

.5

.7

.8

.8

.9
1.0
1.0
.9
.8

.8

.8
21
6.1
2.6

1.7
18.3
32
90
79

123

Jan.

14.4
9.5
6.4
4.2
4.2

3.5
2 9
2.5

,2.2
,1.9

2.8
3.5
2.8
2.1
1.6

1.5
6.9

10.2
3.1
1.9

A1' 4
22
5.2
2.4
1.6

1.4
1.4
1.3
1.2
1.1
1.0

Feb.

1.0
1.0
.9
.9
.9

.9

.8

.8
.1.0
1.4

1.4
1.2
1.1
1.0
1.4

1.2
1.1
4.5
2.5
1.1

.9
2.3
8.8
1.9
1.2

1.0
1.1
1.1
1.4

Mar.

2.0
1.2
.9
.8
.8

.7

.9
2.1
3.5
2.0

1.9
16.0
7.4
2.4
1.6

1.5
3.9

40
111
196

139
287
66

104
378

65
36
23
14.4
31
23

Apr.

28
29
20.0
15.6
37

36
33
17.3
10.4
6.0

8.5
4.8

11.8
3.7
2.7

3.2
3.1
2.3
2 A

1.9

1.7
1.6

17.1
10.0
4.0

3.1
2.3
2.0
1 ft

1.6

May.

1.4
1.4
1.3
1.3
1.3

1.2
1.1
1.0
.9
.9

.9
1.0
.8
.7
.7

.7

.7

.9

.7

.7

.6

.6

.5

.5

.5

.5

.4

.5

.6

.5

June.

1.4
3.7
5.0
2.6
1.1

.6

.5

.6

.7

1.7
1.4
7:o
2.8
4 9

1.7
i t
1.0

.7

.6

.6

.7

.6

.5

NOTE. Recorder not working properly and discharge estimated in million gallons per day as follows: 
Nov. 23-30,1918, 3J; Dec. 1-2, 25: Dec. 12-16, 35; June 18-23,1917, 4.0. and May 27-31,1919, 2.5. Discharge 
estimated in million gallons per day by comparison with records of adjacent streams as follows: Dec. 21-26, 
1917, 5, and May 25-26,1918, 40. Discharge estimated in million gallons per day by comparison with Puoha- 
kamoa Stream near fluelo as follows: Oct. 1-3,1919, 2.0, and June 26-28,1920, 0.5.
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Monthly discharge of Waikamoi Strearti near Huelo, Maui, for the years ending June 30,
1916-1920. \

Month.

1915-16. 
July..........................
August... ... ..................

November. ...................
December. ....................

February .....................

April..........................
May..........................
June ..........................

The year. ...............

1916-17. 
July..........................

September. ...................

March... ......................
April.....:....................
May..........................
June ..........................

1917-18. 
July..........................

September. ...................

April..........................

June ..........................

1918-19. 
July...........................
August ........................
September. ...................

December. ....................

May..........................
June. .........................

1919-20. 
July..........................

September. ...................
October. ......................
November... ................

February .....................
March..
April..........................
May..........................
June ..........................

Discharge.

Million gallons per day.

Maximum.

123 
14.0 

115 
123 
292 

74 
535 
49 

160 
72 

840 
127
840

100 
61 
76 
40 

174 
520 
58 
52 
31 

215 
62 
40

520

13.5 
36 
3.3 
7.2 

113 
22 

104 
347 
189 
509 
92 
76

509

260 
189 
28 
55 

141 
532 
48 
62 

142 
43 
59

532

112 
28 

123 
22 
8,8 

378 
37 
1.4 
7.0

378

Minimum.

2.0 
l.« 
2.0 
6.0 
3.2 
2.8 
3.2
1.8;

2.1 
1.0
2.6 
4.2
1.0

LO 
2.4 
5.3
2.3 
4.3 
6.9 
1.8 

, 1.0 
2.1 
3.3 
4.3 
2.9
1.0

1.8 
1.2 
.2 
.2 

1.1 
2.0 
2.0 
2.7 
3.1 
4.8 
4.2 
3.6
.2

5.9 
6.7 
2.5 
1.6 
2.4 
3.7 
1.3 
2.5 
1.6 
.3 

1.4

1.2 
.8 
.5 

1.0 
.8 
.7 

1.6 
.4

.4

Mean.

15.2 
3.97 

24.6 
45.4 
52.0 
17.5 
63.7 
7.56 

22.5 
15.8 
99.5 
29.0
33.2

14.1 
19.7 
19.3 
8.81 

29.6 
69.8 
11.0 
4.32 
6.38 

18.1 
14.1 
8.29

18.7

4.15 
3.97 
.88 

1.30 
15.7 
4.85 

11.2 
41.7 
37.1 
72.9 
19.6 
14.7
18.8

38.2 
30,3 
6.34 
6.42 

22.3 
60.1 
13.3 
12.0 
34.0 
8.72 

10.6 
2.50

20.6

15.2 
19.7 
11.7 
7.84 
3.04 

12.7 
4.13 
1.58 

50.4 
10.7 

.82 
1.53

11.7

Second-feet 
(mean).

23.5 
6.14 

38,1 
70.2 
80,5 
27.1 
98.6 
11.7 
34.8 
24.4 

154 
449
51.4

21.8 
30.5 
29.9 
13.6 
45.8 

108 , 
17.0 
6.68 
9.87 

28.0 
21.8 
12.8
28,9

6.42 
6.14 
1.36 
2.01 

24.3 
7.50 

17.3 
«4.5 
57.4 

113 
30.3 
22.7
29.1

59.1 
46.9
9.81 
9.93 

34.5 
93.0 
20.6 
18.6 
52.6 
13.5 
16.4 
3.87

31.9

23.5 
30.5 
18,1 
12.1 
4.70 

19.6 
6.39 
2.44 

78,0 
16.6 
1.27 
2.37

18.1

Total run-off.

Million 
gallons.

470 
123 
738 

1.410 
1.560 

543 
1.970 

219 
698 
474 

3.080 
870

12,200

437 
610 
578 
273 
890 

2.160 
340 
121 
198 
544 
136 
249

6,840

129 
12M 
26.4 
40.4 

470 
150 
347 

1.170 
1.150 
2,190 

608 
442

6,850

1,180 
940 
190 
199 
669 

1.860 
413 
336 

1,050 
262 
329 

o75.0
7,500

<»470 
o610 
o350 

243 
91.2 

394 
128 
45.8 

1,560 
322 
25.4 
45.9

4,290

Acre- 
feet.

1, 

2,

i 
I/ 
6,

£ 
fc

150 
J78 
260 
520 
790 
560 
)60 
>73 
L40 
150 
170 
>70

37,^00

M
1.!
V
2,' 
6,< 
l,i

(
u!.;

$40
570
rso
J38 
?30 
540 
)50 
571 
>07 
570 
$40
res

21,(j)00

378 
81 

124 
I,i50 

461 
1,070 
3,580 
3,530 
6,710 
1,$60 
1,350

21,(JOO

M
2 * 

{
< 

2,<
5,:
1,S
M
3,2 

i 
1,C

5

30 
80 
84 
11 

150 
20 
70 
130 
30
m
10 
30

23,<JOO

1,450 
1,870 
1,080 

746 
380 

1,210 
393 
141 

4,790 
985 

78 
141

13,2toO

Estimated by comparison with Fuohakamoa Stream near Huelo. 
48298 24 wsP 516  8



108 SURFACE WATER SUPPLY OF HAWAII, 191&-1920.

SPRECKELS DITCH BELOW KAAIEA GULCH, NEAR HUELO, MATTI.

LOCATION. 1,000 feet below intake in Kaaiea Stream and 2J miles by trail southeast 
of ditch superintendent's house at Huelo.

RECORDS AVAILABLE. December 15, 1917, to June 30, 1920.
GAGE. Stevene continuous water-stage recorder.
DISCHARGE MEASUREMENTS. Made from plank at gage.
CHANNEL AND CONTROL. Ditch section below gage. During heavy rains stage- 

discharge relation is affected by two small streams which enter ditch a short 
distance below gage.

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 4.77 feet at 3.30 
a. m. October 6 (discharge, 82 million gallpns per day or 127 second-feet); mini 
mum stage recorded, 0.20 foot 11.40 p. m. October 25 (discharge, 0.1 million 
gallons per day or 0.16 second-foot).

1917-1920: Maximum stage recorded, 4.63 feet at 3. p. m. April 2, 1918 (dis 
charge, 87 million l2 gallons per day or 135 second-feet); minimum stage recorded, 
water occasionally shut off.

DIVERSIONS. Ditch diverts water from a dozen or more streams east of Nailiilihaele.
EEGULATION. By gates at frequent intervals.
OBJECT OP STATION. To determine discharge of ditch at boundary between Terri 

torial lands above and fee simple lands below.
UTILIZATION. Water used for irrigation of sugar cane.
ACCURACY. Stage-discharge relation changed by flood of October 5 and 6. Rating 

curve used July 1 to October 5 well defined between 3 and 50 million gallons per 
day. Bating curve used October 6 to June 30 well defined between 2 and 40 
million gallons per day. Operation of water-stage recorder satisfactory except as 
given in footnote to table of daily discharge. Records good when water-stage 
recorder was working. Fair at other times.

Discharge measurements of Spreckels ditch below Kaaiea Gulch, near Huelo, Maui, 
during the year ending June 30, 1920.

Date.

July 15 
30 

Oct. 3 
Nov. 12 
Jan. 10 
Feb. 5 
Apr. 3

Made by 

R. D. Klise................ ....................................
A. H.Wong.. ..................................................

.....do..........................................................
B. F. Rush...................... ..............................

Gage 
height 
(feet).

1.97 
1.99
1.45 
1.40 
1.03 
.79 
.89

Discharge.

Second- 
feet.

38 
36 
21.7 
19.1 
11.1 
5.8 
7.9

Million 
gallons 

per day.

24.4 
23.4 
14.0 
12.3 
7.2 
3.7 
5.1

18 Supersedes figures published in Water-Supply Paper 485. Revision on the basis of latest rating 
curve.
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Daily discharge, in mtllix/n ̂ gallons, of Spreckels ditch below Kaafisa Gulch, near :'Huek 
Maui, for the year ending June 30, 1920.

Day.

1..............
2.............:
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10........ ....

11..............
12....... . .
13..............
14..............
15..............

16......... ....
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

July.

11.5
24
8.6
6-1'4.2

3 0
23
1.7
1.5
3.8

6.0
31
27
24
25

24
19 0
16.0
150
14.0

18.0
24

14.0
23

22
25
26
25
25
24

Aug.

21
19.0
19.0
23
25

24
25
24
24
24

24
23
24 .
23
24

23
23
23
23
22

21
19.0
180
15 0
12 4

13 0
140
12.4
15 0
20.0
99

Sept.

20.0
21
23
15 0
14-0

14.0
140
4-2
.9

15-9

27
21
17-0
17.0
15 0

12.8
11.7
11.3
11.1
109

8.0
88
8 2
7.9
7.3

7.3
6.6
6.3
7.0
7.5

Oct.

8.8
17.0
13.0
13.5
37

29
12.1
7-7
4.0
3-2

2.8
2 4
2,3

.6

.6
1.6
1.8
1 8
1.8

29
3.9
49
73
2.2

3.9
7.1
6 1
59
5.3
5.3

Nov.

5.4
5.4
4.8
4.9
4.8

4.6
5.7
7.0
5.3
5.3

27
13.6
12-8
13 6
15.4

8 8
7 5
7.3
6.8
6.6

6-1
5.9
5 6
5.2
49

46
4.4
4.1
3-9
3.9

Dee.

3.8
3.7
3.7
5.3
5.0

4.1
3.8
3 7
3.6
3.5

3.5
3.5
3.4
3.4
3.4

3.5
3 6
3.4
3.3
3.1

3 1
3 1

20.0
11.7
5.6

43
18 3
29
41
31
31

Jan.

25
24
18.9
12.8
12 0

104
9.0
8-1
7.4
7.1

9.3
10.4
8.4
7-5
7.0

6 3
8.9

18.0
8.8
6.7

5.9
14.9
12 8
7.4
6.1

5.6
5 4
5.3
5-2
4.9
4.6

Feb.

4.5
4.4
4.4
4.1
3.9

3.8
3.8
3 7
4.0
4.9

45
4-3
4 0
4.0
5.4

4.6
45
8.4
4.9
40

4.0
4.3

15 1
6 0
4.1

3.7
3 8
4 0
5 9

Mar.

7.4
. 4,1

3.5
3.2
3.2

3.1
3.4
6.3

10.4
7.1

6.6
15.5
18.9
8.1
6.3

5.3
8.3

29
31
27

30
43
18.9
25
29

15.4
7 3
57
4.0

10.5
5 0

Apr.

8.2
6.0
5.0
4.4
5.7

4.9
8.8

17.8
29
27

27
23  29

20.0
17- 3.

16.2
14.5
13.6
12 8
120

11.2
10.4
91
20.0
12 8

12.0
10.4

Q P.
9.3
8.4

May.

4.5
2. ft
2.7
2.6
2.5

3.8-
7.0
6.6
6.4
6.1

6.1
6-1
5.4
5.3
5.2

5.2
5.0
1 9
4.5
4.3

4.1
4.0
3 0

3.8
3.7

3.6
3 5
3.4
3 9
3.4
3.6

June

8.
8.

15J

1

4
3
3
3
4

7.
5

15
9

16

8|
6-
5I
4
4

4J
4
4l
3J
0

QJ

1

3

3l

1

NOTE. Nov. 17-30 paper supply ran out and graph was estimated by comparison with Waikamoi Streain 
near Huelo. [

Monthly discharge of Spreckels ditch below Kaaiea Gulch, near Huela, Maui, for the yetyr
ending June 30, 1920.

Month.

July.... .......................
August. .......................

October. ......................

May...........................

Discharge.

Million gallons per day.

Maximum.

31
25 
27 
37 
27 
41 
25 
15.1 
43 
29 
7.0 

16.2

43

Minimum.

1.5 
12.4 

.9 

.6 
3.9 
3.1 
4.6 
3.7 
3.1 
4 4 
2.5 
3.5

.6

Mean.

16.5 
20.7 
12.4 
7.00 
7.37 
8.79 
9.81 
4 86 

13.0 
14-4 
445 
6.31

10.5

Second-feet 
(mean).

25.5 
32.0 
19.2 
10.8 
11.4 
13.6 
15 2 
7.52 

20 1 
22.3 
6.89 
9.76

16.2

Total run-off.

Million 
gallons.

512 
642 
373 
217 
221 
272 
304 
141 
402 
431 
138 
189

3,840

Acre- 
feet.

1,5 
1,9 
1,1 

61 6' 
8! 
9! 
4 

1,24
1,3! 

41
51

11,88
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Mft.N-tJEL LTTIS DITCH AT PUOHAKAMOA GTTLCH, NEAR HUELO, HAITI.

LOCATION. In Puohakamoa Gulch at lower portal of tunnel between Haipuaena and
Puohakamoa streams, 6 miles east of Huelo. 

RECORDS AVAILABLE. December 15, 1917, to June 30, 1920. 
GAGE. Stevens continuous water-stage recorder. 
DISCHARGE MEASUREMENTS. Made by rectangular sharp-crested weir 4.5 feet long

set in concrete, with full contractions. 
CHANNEL AND CONTROL. Weir basin 25 feet long, 8.3 feet wide, and 1.9 feet deep

below crest of weir; made by enlarging tunnel. 
EXTREMES OF DISCHARGE. 1917-1920: Maximum stage recorded, 4.26 feet 6 p. m

March 22, 1920 (discharge, 89 million gallons per day or 138 second-feet); mini 
mum stage recorded, 0.03 foot 6.30 p. m. March 3, 1920 (discharge, 0.1 million
gallons per day or 0.16 second-foot.) 

DIVERSIONS. Ditch is an extension of Center ditch and picks up water not diverted
by Spreckels ditch which is at higher elevation. 

REGULATION. By gates at frequent intervals. 
OBJECT OP STATION. To determ»ne amount of water diverted by ditch from areas

involved under Territorial water license. 
UTILIZATION. Water used for irrigation of sugar cane. 
ACCURACY. Stage-discharge relation permanent. Rating curve well denned between

1 and 70 million gallons per day. Operation of water-stage recorder satisfactory.
Records excellent.

Daily discharge, in million gallons, of Manuel Luis ditch at Puohakamoa Gulch, near 
Huelo, Maui, for the year ending June 30,

Day.

l. .............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11.............. 
12. .............
13..............
14..............
15..............

16..............
17..............
18.............. 
19..............
20. .............

21..............
22..............
23..............
24. .............
25.............. 

26..............
27..............
"28.:. ...........
29..............
30..............
31..............

July.

0.3
12.8

.7

.4

.4

.3

.3

.3

.3

.5

8.8
13.7

2.0
.7
.6 
.6
.5

1.9
1.9
.6
.6

3.2 

1.1
11.0
11.0
3.8
1.7
1.3

Aug.

1.1
.9

1.0
5.0

7.9
17.8
7.7
3.0
2.0

1.6 
1.5
7.0
2.0

14.5

7.2
7.0
3.4 
3.9
1.3

1.2

.9

.8

.7 

.7

.6

.6
1.6
6.3

29

Sept.

12.2
6.3

30
8.0
4.0

2.1
1.6
3 Q

1.6
4.1

1.3 
.9
,7
.7
.6

.5

.5

.4

.3

.3 

.3

.3

.3

Oct.

0.3
.6
.6
.7

10 9

29
5.9

.9

.7

.7 

.6

.6

.5

.6

.6

.6

.5

.5
5

.4

.4

.4 

.4

.5

.4

Nov.

0.3
.3
.3
.3

.3

.3

.3

.3

.3

7.4 
.9
.8
.8
9

.6

.4 

.3

.3

.3

.3

.3

.3 

.3

.3

.3

Dec.

0.3

.2

.3

.3

.3

.3

.3

.3. 

.3
3

.2

.3

.3

.3

.3

.2

.2

.2
4.4
.6
.3 

.3

.3
4.4

26
24
9ft

Jan.

2.4
2.1
1.3
1.0

.7

.7

.7

.6

.6

.9 

.9

.6

.5

.4

.4

.6

.6

.4

.4
1.3
.5
.4
.4 

.3

.3

.3

.3

.3

Feb.

0.3
.3
.3
.3
.3

.3

.3

.3

.3

.4

.5 

.3

.3

.2

.2

.2

.3

.6 

.3

.2

.2

.2

.4

.2

.2 

.3

.2

.4

Mar.

0.3
.2
.2
.2

.2

.2

.4

.4

.3
7.2
2.7
.6
.4

.4

.3
13.2 
30
48

45
57
35
40
58 

29
8.8
3 C\

2.1
9.3
4.6

Apr.

6.6
5.9
3.0
2.3
9.1

8.1
7.2
2.7
1.6
1.3

1.3 
1.2
1.6
1.1
.9

.7

.7

.6 

.6

.6

.5

1.7
.8
.6 

.6

.5

.4

.4

May.

0.4
.4
.4
.4
.4

.4

.4

.3

.3

.3

.3 

.3

.3

.3

.3

.3

.3

.3 

.2

.2

.2

.2

.2

.2

.2 

.2

.2

.2

.2

.2

June.

0.9
.6
.8
.3
.2

.2

.2

.2

.2

.2

.2 

.?

.5

.3

.8

.3

.3

.3 

.3

.2

.2

.2

.2

.2

.2 

.2

.2

.2

.2

.2

NOTE. Clock stopped July 12-13, and discharge estimated at 8 million gallons per day. Graph partly 
estimated July 11.
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Monthly discharge of Mantel Lwis ditch at Puohakamoa Gulch, near Huelo, Maui, fbr 
the year ending June SO, 1920.

Month.

July...........................

October. ......................

April..........................
Mav.......... .................

Discharge.

Million gallons per day.

Maximum.

13.7 
29 
30 
29 
7.4 

28 
2.4 
.6 

58 
9.1 
.4 
.9

.

Minimum.

0.3 
.6 
.3 
.3 
.3 
.2 
.3 
.2 
.2 
.4 
.2 
.2

.2

Mean.

3.15 
4.99
2.77
2.oa
.63 

3.05 
.70
.29 

12.8 
2.12 
.28 
.31

2,79

Second-feet 
(mean).

4.87 
7.72 
4.29 
3.09 
.98 

4.72 
1.08 
.45 

19.8 
3.28 
.43 
.48

4.32

Total run-off.

Million 
gallons.

97.6 
155 
83.0 
61.9 
18.9 
94.4 
21.7 
8.5 

398 
63.5 
8.7 
9.2

1,020

Acre- 
feet.

3(4' 
2, 
1( 

I 
25 

(

1,23 
15

3,1;

CENTER DITCH AT WAIKAMOI, NEAR HTJELO, MATJI.

LOCATION. 250 feet below intake in Waikamoi Stream and 4 miles by trail east o[i
Huelo.

RECORDS AVAILABLE. March 6, 1918, to June 30,1920. 
GAGE. Stevens continuous water-stage recorder. 
DISCHARGE MEASUREMENTS. Made from plank at gage. 
CHANNEL AND CONTROL. Trapezoidal section of ditch; sides and bottom of hardpan

and rock; straight for 30 feet above and 10 feet below gage. Control is plank s<b
on edge in bottom of ditch 5 feet below gage. 

EXTREMES OP DISCHARGE. 1918-1920: Maximum stage recorded, 3.26 feet at 4 a. m,.
September 3, 1919 (discharge, 74 million gallons per day, or 114 second-feet);
minimum stage recorded, ditch dry December 4, 1918, and January 16, 1919;
minimum stage recorded during the year, 0.11 foot at 1.40 p. m. February 28
(discharge, 0.2 million gallons per day or 0.3 second-foot). 

DIVERSIONS. Ditch diverts water that arises below or passes Spreckels ditch. 
REGULATION. By gates at frequent intervals. 
OBJECT OP STATION. The discharge at this station less the discharge at the Manuel

Luis ditch station shows water diverted from Territorial lands under water license
No. 974.

UTILIZATION. Water used for irrigation of sugar cane. 
ACCURACY. Stage-discharge relation practically permanent. Rating curve well

denned between 1. and 50 million gallons per day. Operation of water-stage
recorder 'unsatisfactory. Records excellent when water-stage recorder was
working. -

Discharge measurements of Center ditch at Waikamoi, near .Huelo, Maui, during the year
ending June 30, 1920.

Date.

July 13 
Oct. 4 
Jan. 13 
Mar. 30 
Apr. 28

Made by   1 height 
(feet).

R. D. Klise........... ......................................... .29

.....do.......................................................... 1.16

.....do.......................................................... .30.

Discharge.

Second- 
feet.

24.1 
2.3 
2.6 

23.0 
1.6

Million 
gallons 

per day.

15.6 
1.5 
1.65 

14.9 
1.05
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Daily discharge, in million gallons, of Center ditch at Waikamoi, near Huelo, Maui-t for the
year ending June 30, 1920.

Day.

1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
O1

July.

22
29
1.8
1.5
1.5

1.4
1.3
1.2
1.1
1.6

44
58

12.9
2.7
2.3
2 2
2 2

13.2
14.0
2.4
2.1
24

3.6
33
60
28
7.0
<i O

Aug.

3.7
3.2
3.2

28
63

54
47
54
22
7.4

5.6
5.6
36
8.5

57

44
48
24
25
5.0

4.3
3.8
3.6
3.1
2.8

2 Q
2.7
2.3
13.2
38
66

Sept.

57
28
53
42
32

14.5
8.1

20.0
14.2
26

7.8
3.3
2.8
2 7
2.4

2.3
2.1
2.0
1 O
i a

1.6
1.5

1.4
1.3

1.3
1.1
1.1
1.2
1.2

Oct.

1.1
1 Q
1 S

Nov.

.4

Dec.

0.4
.4
.4
1.0
.6

.5

EQ

Jan.

16.9
7.8
3.1
2.4
2.5

2.0
1.8
1.6
1.5
1.5

1.3
1.1

1.1
3.0
1.6
1.2
1.0

.9
14.5
1.4
1.0
.9

.8

.8

.8

.6

.7

.6

Feb.

.6

.6

.6

.4

.4

.4

.4

.5

.9

.8

.5

.5

.4

.5

.4

.9

.4

.4

.4

.4
6.0
.5
.4

.4

.4

.3
\7

Mar.

0.6
.4
.4
.4
.4

.4

.4

.6

.8

.7

.6
17.9
11.2
1.1
.8

.7

.8
55
60
60

60
54
30
32
21

15.2
14.5
14.5
14.3
16.4
32

Apr.

42
45
42
42
42

45
45
31
7.0
3.9

5.0
3.4
7.9
2.9
2.7

2.5
2.4
2.0
2.2
2.1

1.9
1.9
15.6
4.4
1.9

1.7
1.6
1.4
1.4
1.6

May.

4.4
5.8
5.7
5.6
5.6

4.3
1.0
1.0
1.0
.ft

.9

.9

.9

.8

.8

.8

.8

.9

.8

.8

.8

.7

.7

.8

.8

.7

.7

.6

.6

.6

.8

June.

3.1
1.3
4.0
1.3
.8

.7

.7

.7

.8
1.0

1.0
.9

2.0
1.3
2.2

1.3
1.2
1.0
.9
.8

.8

.7

.6

.6

.6

.6-

.5

.6

.6

.7

NOTE. Recorder not working properly and discharge estimated in million gallons per day as follows: 
July 11-13,30; and Jan. 11-13,1.4. Graph partly estimated, July 10.

Monthly discharge of Center ditch at Waikamoi, near Huelo, Maui, for the year ending
June 30, 1920.

Month.

July...........................

April..........................
May...........................

Discharge.

Million gallons per day.

Maximum.

66 
57 
16.9 
6.0 

60 
45 
5.8 
4.0

Minimum.

1.1 
2.3 
1.1 
.6 
.3 
.4 

1.4 
.6 
.5

Mean.

15.1 
22.2 
11.2 
2.54 
.70 

16.7 
13.7 
1.66 
1.11

Second-feet 
(mean).

23.4 
34.3 
17.3 
3.93
1.08 

25.8 
21.2 
2.57 
1.72

Total run-off.

Million 
gallons.

469
687 
337 
78.6 
20.2 

517 
411 
51.5 
33.3

Acre- 
feet.

1,440 
2,110 

103
242 
62 

1,500 
1,26» 

158 
102
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HAILIILIHAELE STREAK HEAR HUELO, MAUI.

LOCATION. 300 feet above New Hamakua ditch and 3 miles south of Huelo.
RECORDS AVAILABLE. October 8, 1913, to June 30, 1918, and August 6,1919, to June 

30,1920. Also at old staff-gage station below New Hamakua ditch from December 
9, 1910, to December 31, 1912.

GAGE. Stevens continuous water-stage recorder installed December 13, 1917, replac 
ing original Barrett and Lawrence water-stage recorder.

DISCHARGE MEASUREMENTS. Made by wading or from footbridge 150 feet below gage.
CHANNEL AND CONTROL. One channel at all stages; straight for 100 feet above and 

below gage; stream bed very rough and steep; banks steep and high and covered 
with dense vegetation. Control concrete and large boulders; permanent.

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 4.74 feet on March 
25 (discharge, 824 million gallons per day or 1,270 second-feet); minimum stage 
recorded,  0.50 foot frequently between October 3 and November 27 and between 
January 30 and March 28 (discharge, 0.5 million gallons per day or 0.8 second-foot). 
Stage was probably lower between October 3 and November 27 and between Jan 
uary 30 and March 28 but instrument would not record below  0.50 foot.

1913-1920. Maximum stage recorded, 6.3 feet at 6.30 p. m. May 1, 1916 (dis 
charge, computed from extension of rating curve, approximately 1,800 million 
gallons per day or 2,780 second-feet); minimum stage recorded (see preceding 
paragraph).

DIVERSIONS. Low flow of left branch of stream diverted above station by Old 
Hamakua ditch since about March 1, 1918.

REGULATION. None,
OBJECT OF STATION. To determine feasibility of additional diversions or flood storage. 

Also to assist valuation appraisers in relation to Territorial water license to ditch 
company.

UTILIZATION. Ordinary flow is diverted by ditches of East Maui Irrigation Co. for 
irrigation of sugar cane.

ACCURACY. Stage-discharge relation permanent. Rating curve well defined between 
0.5 and 80 million gallons per day. Operation of water-stage recorder fairly satis 
factory but for most of the time from October to March, water surface was below 
intake and record was meaningless. No estimate has been made for such periods 
or for when the clock was stopped. Records good when recorder was giving true 
water-surface elevation.

Discharge measurements of Nailiilihaele Stream near Huelo, Maui, during the year ending
June 30, 1920,

Date.

Oct: 7 
Dec. 28 
Jan. 24 
Mar. 9 
Apr. 8

Made by  

R. D. KEse................ ....................................

.....do.........................................................

.....do.........................................................

.....do.........................................................
    !                                           ,   *

Gag c 
height
(feet).

. 0.09 
.145 

-.26
-.28 

..13

Discharge.

Second- 
feet.

12.2 
17.3 
2.8 
2.5 

14.2

Million 
gallons 

per day.

7.9 
11.1 
1.8 
1.6 
9.2
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Daily discharge, in million gallons, of NailiiUhaele Stream near Huelo, Maui, for the year
ending June SO, 1920.

Day.

1.. .................
2...................
3...................
4...................
5...................

6...................
7...................
8...................
9...................
10...................

11...................
12...................
13...................
14...................
15...................

16...................
17...................
18...................
19...................
20...................

21...................
22...................
23...................
24...................
25...................

26...................
27...................
28...................
29...................
30..'. ................
31...................

Aug.

54
24

11.2

10.3
9.4

22
11.2
42

20
18.3
12.1
12.1
7.9

6.7
5.3
A Q

4.3
3.7

3.3
3.5
2.8
5.0

10.8
50

Sept.

25
6.7

152
17.8

7 Q

5 0

5.2
6.0

Oct.

14.4
7.0
^ i
% 7

1 1

Dec.

105
66
64

Jan.

11.2
12.6
7.6
4.8
5.3

4.5
3.5
3.2

2.8
2.6
2.5
2.3

2.3
4.0
4.0
2.3
2.0

1.2
2.1
2.5
1.7
1.4

1.3
1.4
1.5
1.2

Feb.

i.3

2.8
1.3

1.6

Mar.

1.5
1.4
1.2
.9
.9

.8

.8
1.6
2.5
1.7

1.7
28
8.5
3.0

48
22.
14.6
11.2
20.0
12.1

Apr.

26
17.2
12.1
10.3
19.4

15.1
18.3
10.3
9.0
7.3

8.2
7.3
9.8
7.3
5.8

5.5
5.2
4.3
4.3
3.8

3.7
3.5

30
5.8
5.0

4.8
4.1
4.0
3.5
3.2

May.

3.0
3.0
2.9
2.8
2.6

2.6
2.4
1.6
1.6
1.5

1.4
1.4
1.3
1.2
1.2

1.1
1.0
1.0
.9
.9

.9

.9

.8

.8

.9

.8

.8

.9

.9

.8
1.0

June.

2.3
2.2
3.8
2.0
1.3

1.2
.9
.8

1.0
1.0

1.5
1.3
3.2
2.1
2.8

1.3
1.3
1.2
.9
.9

.8

.7

.7

.8

.8

.8

.8

.9

.9
1.0

NOTE. Graph partly estimated Sept. 8, Oct. 7, Jan. 11. Apr. 23-25, and June 24-27. Discharge interpo 
lated Mar. 3. Clock stopped and discharge estimated in million gallons per day, by comparison with adja 
cent streams as follows: Jan. 9-11, 2.8, and Jan. 30-31,1.1.

Monthly discharge of Nailiilihaele Stream near Huelo, Maui, for the year ending June 30 ,
1920.

Month.

April.........................
May..........................

Discharge.

Million gallons per day.

Maximum.

12.6 
30 
3.0 
3.8

Minimum.

3.2
.8

Mean.

3.30 
9.14 
1.45 
1.37

Second-feet 
(mean).

5.11 
14.1
2.24 
2.12

Total run-oft.

Million 
gallons.

102 
274 
44.9 
41.2

Acre- 
feet.

314 
841 
138 
126

KAILTTA STREAM AT HAIKTT-TJKA BOUNDARY, NEAR KAILIILI, HAITI.

LOCATION. 100 feet above trail crossing at Haiku-uka boundary line and 1J miles by 
horse trail southeast of Kailiili.

RECORDS AVAILABLE. July 11, 1918, to June 30, 1920.
GAGE. Stevens continuous water-stage recorder.
DISCHARGE MEASUREMENTS. By wading or from footbridge.
CHANNEL AND CONTROL. One channel at all stages; straight for 25 feet above and 

50 feet below bridge. Right bank low; left bank steep. Control is concrete 
slab 1.5 feet thick across stream 15 feet below gage. Permanent.

EXTREMES OF DISCHARGE. Maximum stage recorded, 8.45 feet at 7.50 a. m. March 
25, 1920 (discharge, 335 million gallons per day, or 518 second-feet); minimum 
stage recorded, 4.14 feet at 1 a. m. and 1.50 p. m. December 22, 1919 (discharge, 
0.00.
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DIVERSIONS. None.
REGULATION. None.
OBJECT OP STATION. To determine discharge of stream at boundary between fee 

simple lands above and Territorial lands below.
UTILIZATION. Water diverted below by East Maui Irrigation Co. 's ditches for irrigation 

of cane lands.
ACCURACY. Stage-discharge relation permanent. Rating curve well defined. Oper 

ation of water-stage recorder unsatisfactory. Staff gage readings twice daily 
July 1-10. Records good July 1-10 and when water-stage recorder was working; 
poor at other times.

Discharge measurements of Kailua Stream at Haiku-uka boundary near Kailiili, Maui, 
during the year ending June 30, 1920.

Date.

July 10 
Oct. 10 
Mar. 24 
Apr. 12

Made by 

A. H. Wong...................................................

.....do.........................................................

Gage 
height
(feet).

4.23 
4.27 
5.65 
4.30

Discharge.

Secoud- 
feet.

0.15 
1.2 

117 
1.2

Million 
  gallons 
per day.

0.10 
.75- 

76 
.75-

Daily discharge, in million gallons per day, of Kailua Stream at Haiku-uka boundary 
near Kailiih, Maui, for the year ending June 30, 1920.

Day.

1.............. 
2..............
3. .............
4..............

6..............
7..............
8..............
9..............

lOi. ............

11..............
12..............
13..............
14.............. 
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23.............. 
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

July.

0.9 
3.4
.8
.3
if;

i P»
.07
.07
.07
.07

Aug.

13.8

2.6
13.6
6.3
1.1
.6

.6

.5

.9

.6 
8.0

2.6
2.1
1.4
1.9
.9

.8

.5

.5 

.4

.3

.3

.4

.2

.4
3.5

26

Sept.

10.8 
1.4

25
2.6
1.1

.8

.5

.8

.6
1.2

.8

.4

.4

.4 

.3

.3

.2

.2

.15

.15

.2

.09

.09 

.09

.09

.07

.07

.57

.07

.05

Oct.

0.07 
.09
.09
.09

2 1

23
1.4
.5
.4
.3

.15

.15

.09

.09 

.07

.05

.07

.05

.05

.05

. .03
.03
.02 
.03
.03

.01

.01

.01

.01

.01

.01

Nov.

0.01 
.01
.01
.01
.005

.01

.02

.05

03

1.0
.3
.15
.3 
.2

.09

.07

.03

.03

.02

.02

.01

.01 

.005

.005

.005

.005

.005

.005

.01

Dec.

0.005 
.005
.005
.02

«K

.02

.01

.005

.005

005
.005
.005
.005 
.005

.01

.01

.005

.005

.005

.005

.00
1.9 
.3
.07

.07
7.1
7.6

23
28
43

Jan.

1.9
.6
.6
.4
.4

.4

.3

.15

.09

.09

.15

.2

.15 

.09

no
6.7
5.6
.9

12.0
1.4 
.5
.3

.2

.15

.15

.15

.15

.09

Feb.

0.07 
.07
.07
.07
.07

.07

.05
,03
.03
.05

.07

.05

.09

.09 

.09

.09

.15

.4

.2

.09

.07

.09
1.4 
.5
.2

.15

.07

.09

.07

Mar.

0.15 
.09
.05
.03
.05

.07

.05

.07

.3

.4

.2

.......

129 .

1&2
5.1
2.6
1.6
3.1
2.6

Apr.

16.5
4.4
2.1
1.1

4.0
1.2
.9
.8

.8

.6
1.1
.6
.6

.8

.6

.6

.4

.2

.2

.09
3.3 
2.5
.6

.5

.4

.2

.2

May.

0.2 
.09
.2
.2
.15

.15

.09

.09

.09

.09

.07

.09

.07

.05- 

.03

.02

.02

.03

.03
,03

.02
. .03

.03 

.03

.03

.03

.15
-.7
.03
.02
.02

June.

0.03: 
.03
.05
.09'
.03

.03

.02

.02.02'

.03

.07

.0&

.3

.15-

.4

.09*

.07

.03

.03

.03

.03

.02 

.03

.03

.03

.01

.01

.02

.oa

NOTE. Record torn Apr. 5-6; clock stopped during other periods of no record. Discharge estimated in 
million gallons per day by comparison with adjacent streams as follows: Aug. 1-4, 0.8; Mar. 12-24, 14; 
and Apr. 5-6, 4.5.   Staff gage readings twice a day, July I^IO.
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Monthly discharge of Kailua Stream at Haiku-uka boundary, near Kailiili, Maui, for 
the year ending June 30,1920.

Month.

July"......................
August. .............................

October. ............................
November. .....................

February..................... .

April................................
May.................................

The year. .....................

Discharge.

Million gallons per day.

Maximum.

26 
25 
23 
1.0 

43 
12.0 
1.4 

129 
16.5 

.7 

.4

129

Minimum.

0.2 
.05 
.01 
.005 
.00 
.09 
.03 
.03 
.09 
.02 
.01

.00

Mean.

1.77 
3.03 
1.63 
.937 
.082 

3.59 
1.14 
.157 

11.2 
1.82 
.093 
.073

2.15

Second- 
feet 

(mean).

2.74 
4.69 
2.52 
1.45 
.127 

5.55 
1.76 
.243 

17.3 
2.82 
.144 
.113

3.33

Total run-off.

Million 
gallons.

«55.0 
94.0 
49.0 
29.1 
2.46 

111 
35.2 

4.54 
347 

54.7 
2.88 
2.18

787

Acre- 
feet.

168 
288 
150 
89 
8 

342 
108 

14 
1,070 

168 
9 
7

2,420

« Estimated by comparison with flow of adjacent streams.

KAILUA STREAM NEAR HUELO, MAUI.

LOCATION. About 800 feet above New Hamakua ditch crossing and 1 mile south of 
Huelo.

RECORDS AVAILABLE. December 8, 1910, to June 30, 1918, and July 1, 1919, to June 
30, 1920.

GAGE. Stevens continuous water-stage recorder installed March 7, 1918, replacing 
Barrett and Lawrence water-stage recorder installed October 8, 1913, at same 
location and datum as original staff gage.

DISCHARGE MEASUREMENTS. Made .by wading or from footbridge at gage.
CHANNEL AND CONTROL. Channel at gage is a large, deep pool with high, sloping 

banks, at foot of low waterfall. Control at outlet of pool is solid rock ledge and 
large boulders; seldom shifts.

EXTREMES OP DISCHARGE. Maximum stage recorded during year, 7.17 feet at 9.20 
a. m. March 25 (discharge, 583 million gallons per day or 902 second-feet); mini 
mum stage recorded, 0.6 foot frequently during the year (discharge, 0.1 million 
gallons per day or 0.16 second-foot).

1910-1920: Maximum stage recorded, 9.5 feet May 1,1916 (discharge, computed 
from extension of the rating curve, approximately 1,000 million gallons per day or 
1,550 second-feet); minimum stage recorded (see preceding paragraph).

DIVERSIONS. Nearly all low-water flow diverted by Old Hamakua ditch above sta 
tion after February 5, 1918.

REGULATION. By diversion only.
OBJECT OP STATION. Data valuable in connection with Territorial water leases to 

ditch company.
UTILIZATION. Ordinary flow of stream is diverted by ditches of East Maui Irrigation 

Co. for irrigation of sugar cane.
ACCURACY. Stage-discharge relation permanent. Bating curve well defined below 

250 million gallons per day. Operation of water-stage recorder satisfactory except 
as given in footnote to table of daily discharge. Records good.
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Discharge measurements of Kailua Stream, near Huelo, Maui, during the year ending
June 30, 1920.

Date.

July 12 
28 

Oct. 7 
Jan. 8 
Feb. 18 
Apr. 2

Made by 

H. A. R.Austin...............................................
.....do..........................................................
R. D. Klise....................................................

.....do..........................................................

.....do..........................................................

Gage 
height 
(feet).

2.91 
1.96 
1.38 
.75
.70 

1.59

Discharge.

Second- 
feet.

116
45 
11.8 

.65 

.4 
21.9

Million 
gallons 

per day.

75 
29 
7.7 
,45 
.25 

14.2

Daily discharge, in million gallons, of Kailua Stream near Huelo, Mam, for the year
ending June 30, 1920.

Day.

1..............

4... .... .......
5..............

6..............
7..............
8..............
g
10..............

12..............
13.............. 
14..............
15..............

16..............
17..............
18..............
|Q

20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
*>1

July.

7.6 
19.6
39

5.7
1.0
.3
.3
.3

3.6
8.2
.6
.2

11.1

2.5
32
41
9.8
4.0
2.6

Aug.

0.8
.4
.5

7.2
48

18.0
19.7
52
8.1
3.2

1.7
.6

13.4 
1.7

37

20
13.5
8.4
8.8
2.5

1.2
.6
,6
.5
.5

.5

.4
4.3
18.7
94

S

T

>t.

f.9

\ f,
S,5
i.S
\ 4
i.S

i,6
.8
.6 
6
.5

,5
.0

5
5

4
,4
.4
4
.4

.4

.3
,3
,3
.3

Oct.

0.3

2.6
.9
.3

.3
,3
.3 
.3
.3

.3

.3

.3

.3

.3

.3
o

.3

.3

.3

.3

.4

.3

.3

.3

.3

Nov.

0.3
.3
.2
.2
.2

.2

.2

.2

.2

.3

6.6
.4
.4 
.4
.4

.3

.3

.2

.2

.3

.2

.2

.3

.3

.2

.3

.3

.2

.2

.2

Dec.

0.2
.2
.1

125
101
125

Jan.

14.5
12.9
6.6
2.9
3.6

2.0
1.3
.4
.3
.3
.3"

.3

.3 

.3

.3

.3
6.0
11.6
.5
.1

.1
14.0
2.5
.3
.2

.2

.2

.2

.2

.2

.2

Feb.

' 0.2
.2
.2
.2
.2

.2

.2

.2: .2

.2

.2

.2

.2 

.2
2

.2

.2
1 .2
r .2

.2

.2

.2

.3

.3

.2

.2  .2

.2

.2

Mar.

0.2
.1
.1
.1
.2

.2

.2

.2

.3

.3

.3
21
5.0 
1.0
1.0

1.0
.4

23
123
190

142
270
89
113
293

70
24
13.5
9.2
15.9
13.2

Apr.

18.3
17.6
10.7
7.1
14.9

18.8
17.0
8.3
5.0
3.3

4.2
3.3
7.6 
3.0
1.7

1.3
1.5
1.3
1.2
1.3

.8
1.3

30
10.2
1.5

.4

.3

.3

.3

.2

May.

0.2
.2
.2
.2
.2

.2

.2

.3

.2

.3

.3

.2

.2 

.2

.2

.2

.2

.2

.2

.2
".2

.2

.2

.2

.2

.2

.2

.2

.2

.2

.2

June.

0.3
.2
.2
.2
.1

.1

.1

.1
9

.2

.2

.2
1.9 
.6

2.7

.3

.3

.2

.2

.2

.2

.2

.2

.1

.1

.1

.1

.2

.2

.2

NOTE. July 1-12, no record; dis 
properly and discharge estimated 
and 23-28,10, Estimated by com

harge estimated at 2.0 million gallons per day. Recorder not working 
n million gallons per day as follows: Oct. 2-4,0.3; 5-7,20; Dec. 4-22, 0.1; 
arison with flow of adjacent streams.



118 SURFACE WATER SUPPLY OF HAWAII, 1919-1920.

Monthly discharge of Kailua Stream near Huelo, Moid, for the year ending June 30,

Month.

July...........................

December. ....................

April..........................
May...........................

The year. ...............

Discharge.

Million gallons per day.

Maximum.

41 
94 

123

6.6 
125 
14.5 

.3 
293 
30 

.3 
2.7

293

Minimum.

0.2 
.4 
.3

.2

.i

.2 

.1 

.2 

.2 

.1

.1

Mean.

6.88 
12.5 
8.62 
2.30 
.47 

13.3 
2.68 
.21 

45.8 
6.42 
.21 
.34

8.41

Second-feet 
(mean).

10.6 
19.3 
13.3 
3.56 
.73 

20.6 
4.15 
.32 

70.9 
9.93 
.32 
.53

13.0

Total run-off.

Million 
gallons.

213 
387 
259 
71.4 
14.2 

413 
83.1 
6.0 

1.420 
193 

6.5 
10.1

3,080

Acre- 
feet.

655 
1,190 

794 
219 
43 

1,270 
255 

19 
4,360 

591 
20 
31

9,450

OLD HAMAKUA DITCH AT KAILUA, NEAR HUELO, MAUL

LOCATION. 250 yards above intake of penstock to hydroelectric plant on Old Hamakua 
ditch, 1J miles southwest of Kailua, on left side of valley, 83 feet above bed of 
Kailua Stream.

RECORDS AVAILABLE. July 22, 1919, to June 30, 1920.
GAGE. Stevens continuous water-stage recorder.
DISCHARGE MEASUREMENTS. Made by wading or from plank footbridge.
CHANNEL AND CONTROL. Channel ditch section in gravel and hardpan; straight for 

10 feet above and 75 feet below station. Control ditch bottom fairly permanent.
EXTREMES OP DISCHARGE. Maximum stage recorded, 2.18 feet at 6 a. m. Sept. 3, 1919 

(discharge, 15.3 million gallons per day or 24 second-feet); minimum stage recorded 
0.30 foot from December 13 to 15, 1919 (discharge, 0.2 million gallons per day or 
0.3 second-foot).

DIVERSIONS. None.
REGULATIONS. By head gates.
OBJECT OF STATION. In conjunction with the two stream stations, this station gives 

the total flow of the Kailua and Nailiilihaele streams.
UTILIZATION. Water used for power, domestic and other purposes, at Wailoa ditch 

camp.
ACCURACY. Stage-discharge relation practically permanent. Rating curve well 

defined except when unknown condition for an unknown, but short, length of time 
apparently affected stage-discharge relation about 10 per cent. Operation of 
water-stage recorder unsatisfactory. Record generally good when water-stage 
recorder was operating.

Discharge measurements of Old Hamakua ditch at Kailua, near Huelo, Maui, during the
year ending June SO, 1920.

Date.

July 16 
Oct. 4 
Dec. 28 
Jan. 23 
Mar. » 
Apr. 2

Made by 

.....do..........................................................

.....do..........................................................

.....do..........................................................

Gage 
height
(feet).

1.60 
1.03 
1.61
1.36 
1.07 
1.27

Discharge.

Second- 
feet.

14.9 
7.9 

14.6 
11.2 
7.4 

10.1

Million 
gallons 

per day.

9.6
5.1 
9.5 
7.2 
4.8 
6.5
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Daily discharge, in^million gallons, of Old Hamakua ditch, at Kailua, near Huelo, Maui, 
for the year ending June SO, 1930.

Day.

1..............2.........:....
3.............. 
4..............
5..............
6..............
7..............
8..............
9..............

10. .............
11...... 
12...... . . .
13..............
14..............
15. .............
16. .............
17..............
18..............
19.............. 

-20. .............
21......
 22..............
23..............
24. .............
25. .............
.26...... . 
27........ .
28. ........... 
29. .............

-30. .............
31..............

July.

.......

'

9 0
7.6
9.5
9.5 

10.0
10.5 
9.5
9 0
9 0

Aug.

9.0 
9.0 

. 9.0 
9.5

10.5
10.0
10.5
10.0

9.5
9.5 
9.5

10.0
10.0
10.5

10.5
10.5
10.5
HXO 
10.0
10.0
o n
Q n
0 A

7.6
7.6
7 9

6.7 
7.6

10.5
12.5

Sept.

11,0 
10.5 
12.5 
10.5
10.5
10.5
10.0
10.5
10.0
10.5

10.0

Oct.

:::::::
6.7
7.2
C 0

7.2
7.2
6.7
6.2 
5.6
5.3
4.7
4 4

3.9
3 O

3.7 
3.6.
3 O

3 M
3 jr

3 4

3.5 
3.8
3.3 
^ 1
2 7
3.0

Nov.

3.4
3.2 
2.7 
2.7
2.6

2.4
3.1
3.4
2.9
2.7
9.0
7.2
7.2
7.2
8.0

5.7
4.4
3.6
3.2 
3.1
9 52

2.7
2.7
9 A.

2 9

2.2 
2.4
2.4 
1.8
1 9

Dec.

1.7 
1.5 
1.4 
2.6
1.8
1.2
1.1
1.1
1.1
1.0
1.0

1.4
1.3
1.1
1.0

4.1
2.9
7.2
9.5
O 4

9 =

Jan.

7.6
7.6 
7.2 
7.2
7.2
7.2
7 9

7.2
6.2

6.7
7.6
6.7 
5.3
4.7
6.7
7 9

  5.7

4.4 
4.0
3.9
3.6
3.4
3.0

Feb.

2.8 
2.7 
2.5 
2.4
2.5
2.5
2.3
2.3
2.4
2.4

2.3
2.2
2.2
9 9

3 0

9 A

3.0
6.2
3.3 
2.5
9 1
1 Q

4.7
0 Q

2.4
1.9 
1.9
1.8
9 1

Mar.

2.4 
1.8 
1.8 
1.6
1.7
1.5
1.3
4.4
4.7
4.2

3.1 
1.4
3.1
3.1
7.6
9.0

10.0
9,0

6.7 
6.7
6.7
6.7

Apr.

6.7 
6.7 
6.2 
6.2'6.2

6.2
6.2
6.2
6.2
fi.2

6.2 
6.2
6.7
6.2
6.2
6.2
5.7
5.2
5.0 
6.7

6.7
6.7
6.7
6.7
6.7
6.2 
5.8
5.2
4.8
4.6

May.

4.2 
' 3.9 

3.6 
3.5
3.5
3.3
3.3
3.2
3.2
3.1
3.4 
3.3
3.1
3.1
2.9
2.7
2.8
2.7
2.4 
2.2
1.9
1.9
1.8
1.7
1.6
1.3 
1.3
1.3 
1.3
1.2
1.5

June.

2.6 
1 2.5 

3.5 
2.8
1.8
1.6
1.5
1.5
1.9
2.1
3.6 
3.4
7.2
6.2
7.2
4.4
3.9
3.1
1.8

1.7 
1.4
1.7 
1.7
1.8

NOTE. No record July 1 to 22. Discharge estimated in million gallons per day as follows: July 1-11,4.0; 
July 12-16, 9.5; July 17-22, 8. Clock stopped and graph partly estimated July 25, 26, August 22, 23, Oct- 
"24,25,31, Nov. 1,8, Dec. 5,6, Jan. 9,17,31. Feb. 1-4,7, 14, 27, Apr. 10, 21-24, and June 19. Recorder not, 
working properly and discharge estimated in million gallons per day as follows: Sept. 12-23,6; Sept. 24-30. 
3.6: Oct. 1-4,4.1; Dec. 12-15,1.0; Dec. 20-22,1.0; Dec. 23,10; Jan. 10-16,6; Mar. 19-27,10: and June 20-25,1.6, 
Estimates madeby comparison with records of discharge of Nailiillhaele, Kailua, and other adjacent streams. 
Discharge June 26 and 27 determined from discharge through power house.

Monthly discharge of Old Hamakua ditch at Kailua, near Huelo, Maui, for the year ending
June 30, 1920.

Month.

July...........................

 September ....................

April..........................
May...........................

Discharge.

Million gallons per day.

Maximum.

12.5 
12.5 
7.2 
9.0

7.6 
6.2

6.7 
4.2
7.2

12.5

Minimum.

6.7

2.7 
1.8

3.0 
1.8 
1.3 
4.6 
1.2 
1.4

Mean.

7.20 
9.47 
7.12 
4.51 
3.71 
3.13 
5.95 
2.64 
6.08 
6.11 
2.59 
2.68

5.12

Second-feet 
(mean).

11.1 
14.7 
11.0 
6.98 
5.74 
4.84 
9.21 
4.08 
9.41 
9.45 
4.01 
4.15

7.92

Total run-off.

Million
gallons.

223 
294
214 
140 
111 
97.1 

184 
76.6 

188 
183 
80.2 
80.5

1,870

Acre- 
feet.

685 
901 
656 
429 
342 
298 
566 
235 
578 
563 
246 
247

5,750

HOOLAWALHLH STREAM NEAR HUELO, HAITI.

LOCATION. 400 feet above New Hamakua ditch crossing and 4 miles by trail west of 
Huelo.

RECORDS AVAILABLE. April 6, 1911, to June 30, 1920.
GAGE. Stevens continuous water-stage recorder installed June 19, 1914, at same loca 

tion and datum as original staff gage.
DISCHARGE MEASUREMENTS. Made by wading or from footbridge at gage.
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CHANNEL AND CONTROL. Channel at gage is a pool about 100 feet long and 10 feet 
wide formed by concrete control 12 feet long over which water makes a drop of 
about 50 feet; banks slope gently and are covered with dense growth of vegetation.

EXTREMES OP DISCHARGE. Maximum stage recorded during year. 2.87 feet at 1 a. m. 
March 22 (discharge, 443 million gallons per day or 685 second-feet); minimum 
stage recorded, 0.02 foot 9 p. m. December 11 (discharge, 0.5 million gallons per 
day or 0.8 second-foot).

1911-1920: Maximum stage recorded, 3.4 feet at 8.15 a. m. April 3, 1918 (dis 
charge, computed from extension of rating curve 800 million gallons per day or 
1,240 second-feet); minimum stage recorded in December, 1919.

DIVERSIONS. None.
REGULATION . None.
OBJECT OP STATION. To furnish data for appraisal of water value under Territorial 

lease to ditch company.
UTILIZATION. All water during low and medium stages diverted by ditches of East 

Maui Irrigation Co. for irrigation of sugar cane.
ACCURACY. Stage-discharge relation permanent. Rating curve well defined above- 

0.5 million gallons per day. Operation of water-stage recorder satisfactory except 
as given in footnote to table of daily discharge. Records excellent.

Discharge measurements of Hoolawaliilii Stream near Huelo, Maui, during the year
ending June 30, 1920.

Date.

July 9 
Oct. 2 
Jan. 8 
Feb. 3 
Apr. 9

Made by 

H. A. R.Austin...............................................
R.D.Klise.... ................................................
Beid Jerman. ..................................................
.....do.........................................................
.....do.........................................................

height
(feet).

0.08 
.10 
.17
.10 
.22

Discharge.

Second- 
feet.

1.65 
2.4 
3.4 
1.85 
5.2

Million 
gallons 

per day.

1.1 
1.5 
2.2 
1.2 
3.3

Daily discharge, in million gallons, of Hoolawaliilii Stream near Huela, Maui, for the-
year ending June 30, 1920.

Day.

1..............
2..............
3..............
4..............
5..............
6..............
7..............
8..............
9..............

10. .............
11.......... ..
12..............
13..............
M..............
15..............
16..............
17..............
18..............
19..............
20..............
21..............
22..............
23.............. 
24..............
25..............
26..............
27..............
28..............
29..............
30..............
31..............

July.

1.6
1.8
1.3
1.1
1.1
1.1
1.0
1.0
.9

1.0
.9

2.0
2.0

4.2 
2.0
.8
.6
.5
.5
.5
.8

1.6 
1.3
2.2
1.8
3.3
5.2
3.2
2.9
2.5

Aug.

2.4
2.4
2.4
9 9

5.1
3 0

7.4
5.2
3.6
o 9

2.9
2.7
4.2
2.4
8.2 
4.6
4.6
3.9
3.9
3.2
2.9
2.7
2.7 
2.4
2.2
2.2
2.0
2.0
2.0
2.5

10.2

Sept.

d O

23
69
11.4
7.2
5.5
4.6
4.2
3.9
4.2
3.9
2.9
2.7
2.4
2.2
1.6
1.1

.......

Oct.

1.1
1.1
1 Q

2.8
32
4.6
2.9
2.4
2.2
2.2
2.0
2.0
i a
1.8 
1.8
1.8
1.6
1.6
1.6

' 1.5
1.3
1.5 
1.5
1 3

1.1
1.0

1.0
1.0
1.1

Nov.

1.0
.9
.9

1.0
.9

1.0
.9
.9
9

1.9
i ^
1.1

1.1 
1.1
1.1
1.1
1.0
1.0
1.0
.9
.9 
.9
.9
.9
.9
.9
.9
.9

Dec.

n o
.8
.7
.9
.8
.8
.7
.8
.8
.7
.6

7
.8
.6
.7 
.8
.7
.7
.7
.7
.7
.6

1.1 
.9
.9
.9

1.0
1.3

20
14.9
18.0

Jan.

d O

5,9
46
3.2
3.6
3.2
2.7
2.5
2.4
2 4

2.4
2.2
2.0
2.0
1.6
1.8
2.2
2.0
1.8
1.6
1.6
2.2
1.8 
1.8
1.6
1.6
1.5
1.3
1.3
1.5
1.5

Feb.

1.3
1.3
1.0
1.1
1.3
1.1
1.0
1.1
1.1
1.1
1.1
1.3
1.1
1.3
1.3 
1.1
1.1
1.1
.9

1.0
1.0
.9

1.0 
1.1,
1.1
1.0
1.0
1.0
.9

Mar.

0.9
.9
.9
.9
.9
.9
.9
.9
.9
.9
.9

2.8
1.6
1.3
1.1 
1.0
1.0
1.8
8.7

34
42

172
41 
53
99
40
14.2
8.3
6.2
7.5
5.9

Apr.

9.2
7.2
5.5
5.2
5.2
4.9
5.2
3.9
3.6
2.9
3.2
2.9
3.2
2.9
2.7 
2.5
2.2
2.2
2.2
2.2
2.0
2.0
7.1 
2.9
2.5
2.4
2.4
2.4
2.2
2.0

May.

2.0
2.0'2.0
2.0
1.8
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.5
1.5
1.3 
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3 
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.3

June.

1.6-
1.1
1.3
1.1
1.0'

1.0
1.0
1.0
.9"
.9
.9
.&

1.1
1.0-
1.3 
1.1
1.0
1.0

.9-

.9-

.9-

.9-

.9

.»

.9-

.9-

.9

.8

.8

.8

NOTE. Clock stopped by kink in weight chain, Sept. 18-30. Discharge estimated in million gallons 
per day by comparison with Hoolawanui Stream as follows: Sept. 18-2*, 2.3 and 25-30, 1.6.
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Monthly discharge of Hoolawaliilii Stream near Huelo, Maui, /of the year ending June
so, mo.

Month.

July..........................

October .......................

March........................
April.........................
May.

The year. ...............

Discharge.

Million gallons per day.

Maximum.

5.2 
10.2 
69 
32 
1.9 

20 
5.9 
1.3 

172 
9.2 
2.0 
1.6

172

Minimum.

0.9 
2.0 
1.1 
1.0 
.9 
.6 

1.3 
.9 
.9 

2.0 
1.1 
.8

.6

Mean.

1.90 
3.60 
6.01 
168 
1.00 
2.43 
2.35 
1.09 

17.8 
3.56 
1.44 
.99

3.76

Second-feet 
(mean)t

2.94 
5.57 
9.30 
4.15 
1.55 
3.76 
3.64 
1.69 

27.$ 
5.51 
2.23 
1.53

5. 82

Total run-off.

Million 
gallons.

58.8 
112 
ISO 
83.1 
30.1 
75.2 
72.7 
31.7 

553 
107 
44.7 
29.7

1,380

Acre- 
feet.

181 
342 
553 
255 
92 

231 
224 
97 

1.690 
32S 
137 
91

4,220

HOOLAWANTTI STREAM NEAR HTTELO, MAtJI.

LOCATION. 500 feet above crossing of New Hamakua ditch and 5 miles by trail west 
of Huelo.

RECORDS AVAILABLE. December 12, 1910, to June 30, 1920.
GAGE. Stevens continuous water-stage recorder installed June 20, 1914, 200 feet 

upstream from original staff, which is replaced.
DISCHARGE MEASUREMENTS. Made by wading or from footbridge at gage.
CHANNEL AND CONTROL. Stream drops over a low waterfall intto a large circular pool 

with gently sloping banks. Control at outlet of pool Composed of boulders; 
probably permanent.

EXTREMES OP DISCHARGE. Maximum stage recorded during year, 4.17 feet at 5 p. m. 
March 22 (discharge, 288 millions gallons per day, or 446 second-feet); minimum 

'stage recorded,  0.15 foot at 6.45 p. m. December 22 (discharge, 0.4 million gal 
lons per day or 0.6 second-foot).

1910-1920: Maximum stage recorded, 5.4 feet at 11.30 p. m. May 1, 1916 (dis 
charge, computed from extension of rating curve, approximately 440 million 
gallons per day or 680 second-feet); minimum stage recorded,  0.19 foot at 7 p. m. 
October 25, 1917, discharge, 0.15 million gallons per day, or 0.2 second-foot).

DIVERSIONS. None.
REGULATION. None.
OBJECT OP STATION. To furnish data for appraisal of water Value under Territorial 

lease to ditch company.
UTILIZATION. All water during low and medium stages diverted by ditches of East 

Maui Irrigation Co. for irrigation of sugar cane.
ACCURACY. Stage-discharge relation practically permanent. Rating curve well de 

fined above 1 million gallons per day. Operation of water-stage recorder satis 
factory except as given in footnote to table of daily discharge. Records excellent 
above and good below 1 million gallons per day when water-stage recorder was 
operating. Records fair when water-stage recorder was not operating.
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Discharge measurements of Hoolawanui Stream, near Huelo, Maui, during the year ending
June 30, 1920.

Date.

July 14 
Oct. 2 
Jan. 7 
Feb. 3 
Mar. 29 
Apr. 24

Made by 

R.D.Klise...... ..............................................
Reid Jerman. . .................................................
.....do..........................................................
B. F. Bush....................................................
Reid Jerman. . .................................................

Gage 
height
(feet).

0.32 
.07 
.23 
.00 
.62 
.32

Discharge.

Second- 
feet.

6.0 
2.0 
2.9 
1.9 

13.8 
6.4

Million 
gallons 

per day.

3.8 
1.3 
1.85 
1.25 
8.9 
4.1

Daily discharge, in million gallons, of Hoolawanui Stream near Huelo, Maui, for the ymr
ending June 30, 1920.

Day.

1.. ............
2.. ............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

July.

1.3
2.5
1.2
1.0
1.0

1.0

.8

.8
1.0

6.3
2.3
3.6
6.6

2.7
2.2
1.7
1.7
1.6

1 9
2.4
1.8
1.6
3.6

2.4
6.5
7.4
3 0

3.2
3 A

Aug.

2.6
9 *,

2.4
3.6
a n

4.2
10.5
s n
4.8
4.0

3.8
3.6
6.-1
4.0

12.6

7.0
7.0
5.7
5.5
A K

3 O

3.8
3.4
3.1
2 0

2.9
9 7

2.5
2.9
4.2

91

Sept.

9 1
12.5
66
13.6
9

-t

7.0
5.7
5.7
5.3
5.7

4 4
 * o
3.6
3.4
3.1

3.1
9 Q
9 Q

2.6
2 K

2.4
2.4
2.3
2.2
1 9

1 Q

1.7
1.6
1.6
1.5

Oct.

1.5
1.6
1.4
1.4
3 0

36
4. 1
3 1
2.9
O K

9 3

2.2
2.1
2 1

2.0

1 C

1 Q

1.6

1.4

1.4
1.4
1 9

1.2
1.4
1 21.1
1.0
1.0

Nov.

1.0
1.0

g
1.0

g

.9
1.0

9 1

1.3
1.3
1.2
1.1

1.0
.8

.7

.7

.7

.7

.6

.6

.7

.7

Dec.

.6

.6
1.1
.8

.6

.6

.6

.6

.6

.6

.5

.6

.6

.6

g

.6

.5
5

.5

.5
1.6
1.0
.6

.5
1.0
2.7

30
24
29

Jan.

6.0
5.9

3.4
3.6

3.0
2.9
2.7
2.6
2.4

2.4
2.2
2.0
1 9
1.8

1.7
2.3
2.5
1.8
1.6

1.4
2.6
1.8
1.6
1.5

1.4
1.4

Feb.

1.1
1.1

1.1
1.0
1.0
1.0
1.1
1.1
1.2
1.2
1.0
1.2

1.0
1.0
1.1
1.0
1.0

.8

.9
1.0
1.0

g

.8

.8

.8
1.0

Mar.

O n

.7

.7

.6

.6

.6

.6

-8

.6
5.1
1.8
1.0
.8

.7

.8
2 A

32
54

45
143
44
46

44
20
19 a
9 1
9 «
7.6

Apr.

9.1
8.6
6.0
5.1
6.1

5.7
5.9
4.4
4.1
4 0

4 0
3.8
4.0
3.4
3.3

3.2
2.9
2.7
2.8
9 7

2.7
2.6

11.7
4. i

3.1

2.8
2.6
2.5
2.4
2.3

May.

2.2
2.2
2.0
2.0
1 Q

1.8
1.7
1 8

1.6
1.5

1.6
1.5
1.4
1.4
1.4

1.4
1.4
1.3
1.2
1.2

1.3
1.2
1.2
1.0
1.0

1.0
LO
1.0
1.0
1.0
1.0

June.

1.5
1.1
1.2
1.0
.8

.8

.8

.8

.9
1.0

1.0
1.0
1.4
1.2
1.5

1.2
1.1
1.0
1.0
1.0

1.0
1.0
1.0
1.0

.8
^8
.8
.8
.8

NOTE. Jan. 28 to Feb. 2, clock stopped and discharge estimated in million gallons per day, by compari 
son with records of discharge of Hoolawaliilii Stream as follows: Jan. 28-31,1.7, and Feb. 1-2,1.4.
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Monthly discharge of'Hoolawanui Stream near Suelo^ .Maui, for the year ending June
.SO, 192Q,\

Month.

July... ........................

O3otoer.. ...;... ..............

December .....................

March........... ....... .
April..........................
May-  ........ ...............

Discharge.

Million gallons per day;

MiyriimiTn.

7.4 
21 

, 66 
36. 
2.1 

30 
6.0

. 143 
11.7 
2.2 
1.5

., 143

Minimi-fin.

fl.fi 
2..4 
1..5 
LO 
-.6 
.5 

1.4 
.8 
,6 

. 2.3 
1.0 
.8

  $

Mean.

2.54 
. ,5.28 

6.38 
2.94 

, .92 
3.36 
2.43 
1.04 19.7 ' 

4.30 
1.43 
1.01

4.30

Second-feet 
(mean).

3.93 
8.17 
9.87 
4.5.5. 
L.42 
5.20 
3.76 
1.61 

30.5 
6.65 
2.21 
1.56

,,, ! 6.65

Total run-off.

Million 
gallons.

,. -'-T&y 
164 . 

. 191 
91.1 
27.6 

104 
75.3 
30.1; 6M ,

129
44.2sa2

1,580

Acre- 
feet.

842 
502 

. . .587 
280 

, , -85 
320 
231 

93 
1,870 

396 
136 
93

4,840

HONOPOU STR^M HEAR HtTELOi; MAT3t,

LOCATION.   260 feet above New Hamakua ditch, crossing aftd-6 miles west of Huelo.
RECORDS AVAILABLE.  December 12, 1910, to June 30, 1920}
GAGE.-r-Stevens continuous water-stage recorder installed June 19, 1914, at same 

site as original staff .
DISCHARGE MEASUREMENTS. - Made by wading or from footisridge at gage.
CHANNEL AND CONTROL.-  One channel at all stages; straight for 50 feet above and 

below gage; right bank is overflowed during floods; loft bank steep and high. 
Control, an old iron weir sst in concrete; permanent. .

EXTREMES or DISCHARGE.   Maximum stage recorded during year, 2.66 feet at 
1 a. m. September 3 (discharge, 93 million gallons per day on 144 second-feet); 
minimum stage recorded, 0.06 foot 12.30 p. m. November 27 and 3.20 a. m. Feb 
ruary 22 (discharge, 0.2 million gallons per day or 0.3 uecond-foot).

1910-1920: Maximum stage recorded, 3.7 feet at 10 p. m. May 1, "1916 (dis 
charge, based on curve applicable from January 19, 1M7, 2471 million J* gallons 
per, day or 382 second-feet() ; mimmum stage recollect, 0.05 foot September, 
October, and November, 1917 (discharge, 0.2 million gallons per day, .or T>.3 
second-foot). .1 _ ,.-

DIVERSIONS.-^  None. , :,
REGULATION.   None, '.'..'
OBJECT OF STATIC^.   To furnish data for appraisal of watejr value lindter Territorial 

lease to ditch company. !
UTHazAWON.'rrOrdjinary flow is. diverted by ditches of Easjt Maui Irrigation Co. for 

irrigation of sugar cane. j ,,;,,,«
ACCURACY.   Stage-discharge relation practically permanent. Rating curve well 

defined above 1 million gallons per day. Operation \ of water-stage recorder 
satisfactory except as given in footnote to table of daily discharge. Records 
excellent above and fair below 1 million gallons per day when water-stage recorder 
was operating. Records fair when water-stage recorde^ was not operating.

13 Supersedes figures published in Water-Supply Papers 445, 465, an 

48298  24  WSP 516    0
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Discharge measurements of Honopou Stream near Huelo, Maui, daring the year ending
June SO, 1920.

Date.

July 14 
Oct. 2 
Dec. 27 
Jan. 22 
Mar. 29 
Apr. 24

Made by-

Hi. A. B. Austin. ...............................................
B.D.Klise... ................. ..........ci....................
J.E.Stewart... ............. ..................................

.... .do...... ................. .............^... ...... ....;....... .

.....do..........................................................

(feet).

0.22 
.10 
.10 
.27 
.59 
.25

Discharge.

Second- 
feet.

1.8 
LI 
.4 

3.0 
9.2 
2.5

Mfllion 
gallons 

per day;

1.15 
.7 
.25 

1.9 
6.0L«

Daily discharge, in million gallons, of Honopou Stream near Huelo, Maui, for the year
'ending June SO,

Day.

1... ...........
2..............
3..............
4..............
5..............

6...,. ...... ...
7..............
8..............
9..............

10..............

11.... ':....... J.
12..............
13..............
14..............
16..............

16..............
17..............
18..............
19..............
20..............

21.. : ... ....
22..............
23,... . . __ ..
24..............
25..............

26..............
27..............
28..............
29..............
3d.. ..-...,. . 
31..............

July.

1.0
L5
.8
,7
.7

.6

.4

.4

.4

.4

.5
1.7
1.1
1.7
2.5

1.1
1.0
LO
.9
.9

1.0
1.1
1.0
.9

L6

1.0
2.8
2.9
1.6

L 1.3
1.3

Aug.

1.3
1.2
1.1

. 1.5
2.8

L6
3.4
2.4
2.1
L9

L7
L7
2.5
L9
<t i

2.6
2.6
2.9
2.1
1.9

1.9
1.8
1.7
1.6
L6

1.5
1.3
L2
L4
1.9
6.1

Sept.

2.9
5.3

82
8.3
5.6

, 4,6
4.0
4.0
3.6
3.3

2.8
9' <i
9 Q

2.1
1.9

1 0

1.6
1.6
1.5
1.3

L3
1.1
1.1
1.0
LO

1.0
.9
.8
.8
.9

Oct.

- n a
9

'

.9

.9
1 7

1L2
2.0
1.7
1.6
1.5

1.3
L8
1.2
1.1
LI

l.fl
1-P

ftfr
.9
; 1

.7

.7

.6

.6

.5

.6

.6

.5

.6

.5

Nov.

"1

.5

.4
. .6

.4

.5

.4

.4

.4

1.0
..?;
.7

  .7
.6

..&
.6
.«
.5
.4

.5

.4

.4

.4

.4

.4

.4

.4

.4

.4

Dee.

n i
.4
.4

  .7
.5

.5

.5

.6

.5

.5

.5

.4

.4

.4
4

. .6
.4
.4

' .4
.4

.4
; ' .4

LO
.6
.5

.4

.4
LO
8.7
5.9'" 7.8

Jan.

/ 2.6
3.0
2.2
2.0
2.0

L.8
1.4
1.5
L4
1.3

1.3
1.3
L2
1.0
1.0

LO
1.5
1.3
1.1
LO

LO
L8i
1.7
1.0
LO

1.0
1.0
1.0
LO
LO

Feb.

0.9
.7
.6
.6
.5

.6

.6

.6

.6

.5

.5
,.5
.6
.5
.4

.4

.4

.4

.4

.4

.4

.3

.5

.5
, .6

.5

.5

.5

.4

Mar.

0.4
.4
.4
.6
.6

.5' '.'5
, .5

.5

.6

.6

.6

' ' /

, 6.6
4.6

Apr.

3.5
2.2
2.2
2.6
2.5

2.6
2.8

,,2.&
2J2

'  2.2

2.3
2,4
2.5
2.2
2.1

2.1
1.9
L7
1.7

.1.7

L7
1.6
5,3
2.0
L6

1.4
1.4
LI
L2
1.2

May.

1.2
1.2
LI
LI
1.1

1.0
1.0
1.0
1.0

  .8

.8

.8

.8

.8

.7

.6

.6

.6

.6

.6

.6

.6

.6

.6

.5

.5

.5

.5
<%4
.4
.5

June.

1.0

.7

.6

.6

.5

.5'.«

.5

.5

.5

.5

.4

.5

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.3

.4

.3

.3

NOTE. Mar. 13-29, clock weight caught on shelter floor. Discharge estimated In million gallons per day 
as follows: Mar. 13-15, 0.6; 16-20, 8.5; 21-25, 38; and 26-29,10. Estimated by comparison with records 
of discharge of adjacent streams. '
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Monthly discharge o/Honopou Stream new Huelo, Maui,for theytar ending June 88, ISf 0,

Month.

July..........................

October.... _ ...............
November. ...... _ ..........
IVwwnbw
J'ttiwy
February. ....................
March......
April...........................
May..........................
June..........................

Theyear..... ...........

Discharge.

Million gallons per day.

Maximum.

2.9 
6.1 

32 
11.2 
1.0 
8.7 
3.0 
.9

5.3 
1.2 
1.0

Minimum.

0.4 
. 1.1 

.8 

.5 

.4 

.4 

.9 

.3 

.4 
1.1 
.4 
.3
.3

Mean.

1.15 
2.13 
3.43 
1.31 
.50 

1.17 
1.40 
.51 

9.41 
2.15 
.75 
.50

2.05

Second-feet 
(mean).

li'78 
3.30 
5.31 
2.03 
.77 

1.81 
2.17 
.79 

14.6 
3.33 
1.16 
.77

8.17

Total run-off.

Million 
gallons.

35.8 
66.9 

103 
40.7 
15.0 
36.4 
43.3 
14.8 

292 
64.5 
23.1 
15.0

: 750

Acre- 
feet.

109 
203 
316 
125 
46 

111 
183 
45 

895 
198 
71 
46

2,300

NEW HAMAKUA DITCH AT HONOPOU, NEAR HUELO, HAITI.

LOCATION. 300 feet below Honopou Stream crossing and 7 miles by road and trail 
west of Huelo.

RECORDS AVAILABLE. January 25,1918, to June 30,1920.
GAGE. Stevens continuous water-stage recorder.
DISCHARGE MEASUREMENTS. Made from plank at gage.-
CSANNEL AND CONTROL. Sides and bottom of ditch, hardpan and fairly smooth; 

, banks steep, straight for 75 feet above and 25 feet below gage. No well-defined 
control; stage discharge may be affected by collection of mud and gravel on 
bottom of ditch.

EXTREMES of DISCHARGE. Maximum stage recorded during year 4.47 feet at 2.20 a. m, 
and 1.30 p. m. March 22 (discharge, 93 million gallons per day or 144 second-feet); 
minimum stage recorded during year, 1.01 feet at 1.40 a. m. December 23 (dis 
charge, 12.7 million gallons per day or 19.6 second-feet).

1918-1920: Maximum stage recorded in March, 1920; minimum stage recorded, 
0.62 foot at 12.40 p. m. August 25, 1918 (discharge, 7.7 million gallons per day 
or 11.9 second-feet).  

DIVERSIONS. Ditch receives greater part o* flow of Koolau ditch at Alo division weir 
and diverts water from streams west of that point.

REGULATION. By gates at frequent intervals.
OBJECT OP STATION. To determine amount of water diverted from Territorial lands 

above to fee simple lands below.
UTILIZATION. Water used for irrigation of sugar cane.
ACCURACY. Stage-discharge relation changed June 16 by debris sliding into ditch. 

Rating curve used July 1 to June 15 well defined above and fairly well defined 
below 20 million gallons per day. Rating curve used June 16-30 fairly well 
defined below and poorly defined above 20 million gallons per day. Operation 
of water-stage recorder satisfactory except as given in footnote to table of daily 
discharge. Records good when water-stage recorder was working prior to June IS 
and fair afterwards.

Discharge measurements of New Hamdkua ditch at Honopou, near Huelo, Maui, during 
the year ending June SO, 1920.

Date.

July 14 
30 

Oct. '2 
Jan. 7 
Feb. 2 
Mar. 29 
Aw. 24

Made by 

.....do.........................................................
R. D. Klise....................................................

.....do. .......................................................

.....do.........................................................

.....do. ........................................................

(feet).

3.75 
3.62 
2.95 
2.92 
1.60 
3.51 
3.36

Discharge.

Second- 
feet.

119 
109 
81 

100 
38 

107 
97

Million 
gallons 

per day.

77 
70 
62 
65 
24.7 

, «» 
02
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Daily discharge, in mittion gallons, of New Bamakua ditch at Honopou, near Huelo, 
Maui,for the year ending June SO,

Day.

1........ ......
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............

29
30..............
31..............

July.

39
67
17
50
45

40
36
33
31
40

42
RQ
67
72
7-5

67
65
59
59
59

59
65
fia
57
70

55
72
80
72
70
70

Aug.

67
67
67

19

19
18
75
71' 72

70
70
75
72
78

78
78
78
75
79

70
70
706'7

62

62
62
59
CA

70
80

Sept.

7ft
7R
oq
en
80

7ft
78
7Q

7ft
78

75
70
67
67
65

. 62
da
59
57
KA

Kf\

47
45
<ts
12

42
40
38
<DQ

40

Oct.

40
19
1/1

47
, 65

7ft

62
Kft

59
KQ

K7

*A
<%ft

47
45

19
40
Qft

3ft

34
QQ

GO

. 30

34
01

90

33
30
3ft
97
26

Nov.

OQ

27
25
25
93

oo

25
Oft

oq

23

57
CO

Kf\

%fl

52

38
<!1

29
26
25

24
23
oq

24
5W

24
24
24
91

26

Dec.

26
26
20.0
24
20.0

17.4
16.6
11 a
15.0
15.0

15.0
14.2
1 A *7

14.2
142

11 a
15.0
14.2
13 4
1O A

13.4
13.4
on

38
22

is! 3
41

Jan.

52
47
45
40

47
m
At)

QOfc

34

33
40
57
42
34

31
50
ttfi
36
32

30
29
28
97
26
25

Feb.

24
23
99
22
21

91
20.0
20.0

23

23
99
20.0
20.0
24

22
21
33
OO

19.2'

1O 9
19.2
40
26
21

18.3

18.3
23

Mar.

<tn
20
1 ft Q

17.4
17.4

16.6
17.4
99
40
31

24
45
59
42
32

28 ,.
29
62
75
83

83
91
89
85
91

88
82
76.
67
76
67

Apr.

70
67
67
70
73

73
73
67
fid.
64

64
64
64
61
58

68
58
55
52
52

£0
' 47

73
6455'

52
47
44
42

, 39

May.

38
36
m
<(1

32

30
29
28 '
26
25

25
. 2§

24
23
22

23
22
22
20.0
20.0

19 0
19.0
iao.
18.0
17.0

17.0
16.1
16.1
16.1
15.2
l&l

June.

31
26
42
32
21

19.0
16.1
IE: O
15.2
17.0

24
10 n
42
35
44

30
25
23
20.0
18.0

17.0
17.0
17-0
16.1
16.1

15.2
14.4
15.2
15.2
16.1

NOTE. Recorder not working properly Dec. 28 to Jan. 7. I 
r ecord for New Hamakua ditch at Halehaku weir, at 75 million j

charge estimated, by comparison with 
lions per day.

Monthly discharge of New Hamakua ditch at Honopou, near Huefo, Maw, for the year
June 30,1980,

Month.

July..........................
August... .. ...
Septronfrer      

March....... ..................
April..........................
May..........................

Discharge.

Million gallons per day.

Maxiniuin.

80 
80 
83
78 
57

40 
91 
73 
38
44

91

Minimum.

31 
52 
38 
26 
23 
13.4 
25 
18.3 
16.6 
39 
15,2 
14.4

13.4

Mean.

58.2 
68.6 
61.6 
43.8 
30.0 
26.6 
45.6 
22.4 
51.5 
59.6 
23.4 
22.5

42.9

SccoacUfeet 
(mean).

90.0 
166 
95.3 
67.8 
46, i 
41.2 
70<« 
34.7 
39.7 
92.2 
36.2 
34.8

66.4

Total' run-off.

- Million 
gallons.

1,800 
2,130

olw
824 

1,420 
648 

1,600 
1,790 

726 
674

15,700

Acre- 
feet.

5,540 
6,530 
5,670 
4 170 
2,760 
2530 
4,340 
1 990 
^9tt 
5, 490 
2,230 
2,070

48,200



ISIJUSTD OF MAUI. 12?

NEW HAMAKUA DITCH AT HALEHAKtf WEIR., BEAR HUELO, HAUL

LOCATION. Just above crossing of Halehaku Stream and 7 miles by trail west of 
Huelo.

RBCOEDS AVAILABLE. January 1,1910, to June 30,1920.
GAGE, Priez water-stage recorder.
DISCHARGE MEASUREMENTS. Made, by 25-foot Oippoletti ;weir.
CHANNEL ANP CONTROL. Large pool at weir.
EXTREMES OF DISCHARGE. See monthly-discharge ^able.
DIVERSION. None. " ?
BBGTTLATION. By gates at frequent intervals.
OBJECT OF STATION. Halehaku weir is one of four, weirs which measure wate?di 

verted from Territorial lands by the Old and New Hamakua, Lowrie, and fiaiku 
'ditches, by the East Maui Irrigation Go.

UTILIZATION. Water used for irrigation of sugar cane.
ACCURACY. Records good.
COOPERATION. Record of daily discharge copied from records of East Maui Irrigation 

Co.

Daily discharge, in million gallons, of New Hamakua ditch at Malfhaku weir, near Huelo, 
Maui, for the year ending June SO, 19%0.

Day.

1.............*
2..............
3..............
4...J..........
5..............

6... ........ .
7..............
'8..............
9..............
10..............

11..............
12..............
IS........ ......
14..............
15.............. 

16..............
17..............
18..............
19..............
20

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

July.

25.5
66.9
49.4
44.2
31.6

25.2
22.2
20.1
18.5
21.2

29.5
62.1
67..9
70.6
70.0 

68.2
66.6
55.8
30.7

  37.5

39.9
67.3
58.1
47.2
48 4

36.6
62.6
68.9
68.4
68.4
AS Q

Aug.

66 9
22.8

64.1
68.8
68.3

69.3
68.6
66.4
68.6
59.1 

67.8
68.9
64.2
63.2
68.0

68.6
63.1
52.9
49.8
43.2

39.2
44.6
39.5
42.4
46.1
69.1

Sept.

69.1
RQ 1
69.1
69.1
69 1

69.0
68.6
69.0
69.2
69.3

68.8
68.9
65.3
56.5
50.0 

45.0
41.8
3Q O
38.5
Qfi n

34.2
31.3
29.5
29 2
38.6

27.5
26.1
25.6
25.2
26.9
   1

Oct.

25.3
34.9
37.1
31.9
60.4

69.2
68.3
65.5
60.9
64.4

63.6
59.3
4&5
37.0
34.0 

32.2
29.8
29.0
27.5
25.7

26.9
26.3
22.7
23.6
23.4

20.7
23.1
24.0
22.0
9f\ a
19.2

Nov.

10 a
1O 7
19.2
18.0
17 9

17.2
17 1
19.3
17.5
17.1

52.1
47.4
41.7
36.6
42.0 

31.0
22.3
20.1
18.4
17.6

16.2
15.5
15.5
1L6

Dec.

4.3
.4

6,8
36.9
OQ ft

15.1
22.0
57.7
66.9
69 1
68

Jan.

69 2
69.6
68.8
68.6
66.2

30.2
4A Q
33.2
30.2
27.5

29.4
33.3
28.9
25.9
23.0 

21.9
23.2
48.4
29.3
23.9

21.0
39.0
150 s
28.2
O1 ft

19.6
18.9
18.3
17.9
16.8
16.8

Feb.

15.7
15.2
14.6
Id. 9
14.1

13.7
13.2
13.1
12.9,
14.0

1A A

13.5
12.9
12.3
14.5 

14.7
13.5
20.9
18.8
19 Q

11.4
11.3
25.0
23.8
14 &

12.1
11.3
11.8
11.3

Mas.

20.4
, 10 o

10.5
9.5
9.3
Q 9

9 0

10.7
2&S-
21.8

14.8
30.3
58.5
41.1
25.9 

20.7
21.2
fB 4
72.4
n fi '

42.3
74.6
67.7
fta b
«U
66.2
RS Q
68.7
67.6
flQ A

68.3

Apr.

70.6
69.5
69.4
67.5
68.8

«9.0
67.5
68,2
69.2
68.3

68,0
68.9
«8.4
67.2
64.0 

56.1
53.4
47.1
48.3
38.6

34.9
34.3
53.0
66.4
65.0

46.0
36.7
32.0
30.6
29.2

May.

27.5
27.2
25.9
25.1
24.2

23.6
22.1
21.1
2ft'2
19.2

18,8
18.5
18.0
17.3
17.2 

17.3
17.3
16.8
16.7
14.6

14.6
14.8
14.3
13.3
12.8

13.0
11. S
11.6
12.0
11.6
11.3

Jane.

28.8
25.3
41.6
32.0
17.6

14.4
13.1
12.0
11.3
13.7

17.3
17.4
30.6
34.2
36.7 

31.0
18.8
17.7
15.6
13 7

12.7
13.1
13.1
12.7
11.5

11.6
11.3
10.5
10.9
10 9

NOTE. No flow OQ days for which discharge is aot given.



128 STJBFACE WATER SUPPLY OE HAWAII, 1919-1920.

Monthly discharge of New Hamdkua ditch at HaUhaku weir, near Huelo, Maui, for the
year ending June 30, 1920.

Month.

July...........................

February . ......
March... ......................
ApriL.. .......................
May...........................

The period (335 days) . . .

Discharge.

Million gallons per day.

Maximum.

70.6 
69.3 
69.3 
69.2 
52.1 
69.1 
69.6 
25.0 
74.5 
70.6 
27.5 
41.6

74.5

Minimum.

18.5 22.8' 
25.2 
19.2 
11.5 

.4 
16.8 
11.3 
9.2 

29.2 
11.3 
10.5

.4

Mean.

49.0 
58.2 
49.6 
37.1 
23.'8 
33.7 
34.7 
14,5 
41.4 
56.2 
17.7 
18.7.

36.4

Second-feet 
(mean).

75.8 
90.0 
76.7 
57.4 
36.8 
52.1 
53.7 
22.4 
64.1 
87.0 
27.4 
28.9

56.3

Total run-off.

Million 
gallons.

1,520 
1,510 
1,490 
1,150 

571 
371 

1,080 
421 

1,280 
1,690 

548 
561

12,200

Acre-
feet.-

4,660 
4,640 
4*576

1^140 
3,300 
1,290 
3,940 
5,170 
1.680 
1,720

37,490

OLD HAMAKTTA DITCH AT HONOPOTT, NEAR HTTELQ, HAITI.

LOCATION. 250 feet below intake in Honopou Stream and 7 miles by road and trail
west of Huelo.

RECORDS AVAILABLE. January 25,1918, to June 30,1920. 
GAGE. Stevens continuous water-stage recorder. 
DISCHARGE MEASUREMENTS. Made from plank at gage. 
CHANNEL AND CONTROL. Sides and bottom of ditch are of hardpan with small amount

of rock and gravel; banks high and steep; straight for 250 feet above and 150
feet below gage. Control is concrete slab 12 inches thick rising 4 inches above
bed of ditch, 5 feet below gage. 

EXTREMES op DiscHARGE.-*-Maximum stage recorded during the year 3.07 feet at
4.30 a. m. September 3 (discharge, 52 million gallons per day, or 80 second-feet);
minimum stage recorded during year, 0.29 foot at 5 p. m. February 21 (discharge,
0.03 million gallons per day or 0.05 second-foot)., 

1918-1920: Maximum stage recorded, 8:24 feet probably at noon December 3r
1918 (discharge, 58 million gallons per day, or 90 second-feet); minimum stage
recorded in February, 1920. 

DIVERSIONS. Ditch heads at Nailiilihaele Stream and picks up water from streams
west of that point.

REGULATION. By gates at frequent intervals.
OBJECT OP STATION. To determine amount of water diverted from Territorial lands. 
UTILIZATION. Water used for irrigation of sugar cane. 
ACCURACY. Stage-discharge relation permanent. Rating curve well defined abov*

0.4 million gallons per day. Operation of water-stage recorder unsatisfactory.
Records good when water-stage recorder was operating.

Discharge, measurements of Old Hamakua ditch at Sonopou, near Huelo, Mam, during 
the ̂ ear ending June SO, 1920.

Date.

July 14 
28 

Oct. 2 
Dec. 27 
Mar. 29 
Apr. 23

' * 

Made by 

H. A. E.Austin...............................................
.....do.........................................................
B.D.KUae.. ..................................................
J. E.Stewart..................................................

height 
(feet).

0.775 
1.66 
.52 
.52 
.63 

1.42

Discharge.

Second- 
feet.

3.8 
24.8 

.65 

.65 
1.65 

18.4

Million 
gallons 

per day.

2.5 
15.7 

.4 

.4 
1.05 

11.9



OF JktAUI. 129
Daily discharge, in million gallons, of Old Hamakua ditch at Hono.peu, near Hudo, 

Maui, far the year ending June SO, 1920.

Day.

1. .............
2..............
3..............
4..............
fi.. ............

6..............
,7..............
8...........;..
9..............

10..............

11..............
12..............
13..............
14.,. ...........
15..............

16..............
17.«. ..........
18..............
19..............
20..............

21..............
22.......;......
23..............
24..............
25..............

26..............
27..............
28..............
29
30..............
31..............

July.

L3
L3
.2

.5

.3

.2
6 9
2.1
3,4

10.5

1.0
.6
.3
.3
.5

.5
1.1
.6
.3

2.2

11.2
12.5
14.3
2.1
1.6
L5

Aug.

L2
1.1
1.0
8.4

28

24
27
14 R
2.9
2.2

2.0
1 0

6.4
2.4

20.0

7.5
8.3
4.0
3.1
2.3

2.0
1 Q

1.8
1.5
1.0

.6

.6

.5
2.0

28

Sept."

16.7
0 n

32
9fi
15.3

-, 7.7
4.6
5.9
9 ft
4.5
O A

1.4
1.2
1.0
1.0

.7

.7

.6

.6

.5

.4

.4

.3

.2

.2

.2

.2

.2

Oct.

0.1
 - .2

.2

* *

NOT.

-

ft Q

.2

.1
. -I

.1

- t l
.1
.05
.06
.1

.1

.1

.1
,.1
.1

.1

.1'  .2

.2

.2

Dec.

0.2

.2

.2

.1

.2

.2.2'

.2

.2
 9

.2

.2

.2

.2

.2

.2

.2

.2

.2

.4

.2

.1

.1

.3

.7
36
24
26

Jan.

1.2
.«> 7

.8
.6

- .6

. «3
,2
.2
.2
.2

.2

.2

.2

.2

.2

.2

.2

.1

.1

.1

.4

.2

.1

.1

.1

.1

.1

.06

.1

.1

Peb.

0.1 :
>!. 
.1.1"
 I i

.!: 

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1

.1
,1
.00

.00
. .06

.1

.06

.06

.06

.06

.05

.05

Mar.

0.05
.05
.06

':.05
,i .«5

.05

.05

.06

.06

.05

.05
4.5
.4
.05
.06

.05

.06

.6

. 1.1
' 5 fi

1.5

Apr,

, t

.f >

0.9

trt
.9

1.0
.8' .7

.6

.6

.6

.5

.4

.4

.4
6.7
.8
.6

.4

.4

.2

.2

.1

May.

0.1  -.I,
,1
.1

<'»ls

.W

.05

.06

.05

.06

.05

.05

.05

.05

.05

.06

.06

.05

.05

.06

.05

.05

.05

June.

1 '

NOTE. Recorder not working properly and discharge estimated in million gallons per day as follows: 
July 4-8, 03; Oct. 4-9, 7.5; 10-15, 0.5; 16-20,0.4: 21-25, 03; 26-31, 0.2; Nov. 1-10,0.2; Mar. 19-28,30: Apr. 
1-9,1.0; May 24-31, 0.05; June 1-5, 0.2; and 6-30, 0.05. Low water estimated by_ comparison with flow of 
Honopou Stream. Moods "estimated by comparison with sum of discharge of Honopou Stream and Old 
Hamakua ditch at Kailua.

Monthly discharge of "Old Hamakua ditch at Honopou, near Huelo, Maui, for the year
ending June SO, 19%0.

. Month.

July..........................

September.... _ . _ ........
October.......................

January......................

March...... .:..'.... ... .......
April.........................
May..........................

Discharge.

Million gallons per day.

Maximum.

14.3 
28 
32

35 
2.7 
.1

6.7 
.1

Minimum.

0.5 
.2

.05 

.1 

.05

ft
, !05<

.0

" Mean.

2.55 
6.74, 
4.46

,1-72
.150 

' 2.94 
.331 
.081 

10.1 
.91 
.058 
.075

2.53

Second-feet 
(mean).

3.95 
10.4 
6.90 
2.66 
.282 

4.55 
.512 
.125 

15.6 
1.41 
.090 
.116

3.91

Total run-off.

Million 
g allbns.

79.2 
  209 

134 
53.2 
4.50 

91.2 
10.2 
2.35 

312 
27.2 
1.80 
2.25

927

Acre- 
feet.

243 
641 
411 
164 

14 
280 
32 
7 

961 
84 
6 
7

2,850

KATTHXKOA DITCH AT OPANA WEIR, NEAR HTTELO, MATTE.

-A short distance below crossing of Opana Stream, $ miles by road west 
of Huelo. '., '"' '... 

RECORDS AVAILABLE. January 1,1910, to June 30, 1920. ' 
GAGE. Friez water-stage recorder. . . 
DISCHARGE MPASURE^ENTS. By 25-foot sharp-crested weir. , 
CHANNEL AND CONTROL. Large pool at weir. ; 
EXTREMES op DISCHARGE. See monthly-discharge table.
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DIVERSIONS. None.
REGULATION. By gates at frequent intervals.
OBJECT OF STATION. Opana weir is one of four weirs which measure water diverted

from Territorial lands by the Old and New Hamakua, Lowrie, and Haiku ditches,
by the East MauiIrrigation Co. 

UTIMZATION. Wate* used for irrigation of sugar cane. 
ACCURACY, Records good;. ' s. 
COOPERATION. DaHy-disehargeTecord copied from records of Bast Maui Irrigation Co.

The following discharge measurement was made by Lieut. A. R. Austin: 
July 16, gage h$ight, 0.24 feet, discharge, 8.0 million gallons per day or 12.4 

second-feet.

Daily discharge, in million gallons, of Kauhikoa ditch at Opana weir, near Huelo, Maui, 
for the year ending June SO,

Day.

1... ...........
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
26..............

26..............
27..............
28..............
29..............
30..............
31..............

July.

1.1
6.6
.3

6.2
1.3
5.5

17 1

6.3
.1

10 1

.3
3.2

1.6

26.3
8.5

24.1
11.7
6.5
4.8

Aug.

0.5
32.2
49.8
49.9
75.8

75.3
79.1
56.7
14.6
11.3

7.9
1.4
7.2
3.1

19.4

10.9
Id 5
7.9
8.1

11.0 

4.1
.5

.4

.4
27.5

Sept.

22.2
11.5
57.3
45.7
32.4

23.2
18.6
19.6
15.9
18.0

14.0
6.3
.5

.......

Oct.

.......

1 0

42.4
10.1
3.8
2.4

  9 1

1.9
1.2

.......

Nov.

0.2

.2

.2
/ .2

.2

.4

.2

.......

3.2
14.0

12.6
12.5
12.2
12.2
11.7

Dee.

11.6
11.3
10.9
14 R
15.6

11.7
10.3
9.9
8 n
8.6

9.6
9.0
5.9

 «.4
  7 fi

19 1

10.5
7.9
7.8
7.7 

7.7
7 0

26.7
8.2

4.5
36.0
BA 1
6.9

Jan.

19.7
17 a
123

O n

........

1.0
LI

Feb.

.

0.2 

.4

.4

.4

.4

.4

.4

.4

.4

.4

Mar.

0.4
.4
.4.
.4
.4

.4

.4

.4

.4

.4

.4
6.0
3.1
.4
.4

.4

.4
2.1

28 1
69; 3

58.J2
S5.-4
49.9
54.8
66.3

63.4
52.0
31.3
19.9
22.2
17.7

Apr.

15. 8
15.3
12.4
12.8
12.5

19 A
12.0
10.1
8.6
7.0

6.2
5.0
5.6
4.5°. i

.4

.4

.4

.4

.4

.4

.4
14.8
9.5
1.5

.4

.4,

.4

.4

.4

May,

0.4
.4
.4
.4
.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4 

.4

.4

.4

.4

.4

.4
14
.4
.4
.4
.4

Jane.

o.'i
.4
.4
.4
.3

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.4

.*

.4 

.4

.4

.4

.4

.4

.4

.4

.4

.4

NOTE. No flotflor days for which discharge is not given.

Monthly discharge of KauMkoa ditch at Opamm weir, near Huelo, Maui, for the year ending
June 30,

Month.

August (25days).....*..;,v...

December (28 days). _ .......

February 20-29... .............

April..........................
May...........................

The year (246 days).. . . .

Discharge.

MiBtton gallons per day.

Maximum.

26.3 
79.1 
57.3 
48.4 
14.0 
54.1 
19.7 

.4 
85.4 

, . 15.8 
' .4 

.5

85.4

.Minimum.

0.1
&:
.5 

1.2 
.2 

4.5 
1.0 
.2 
.4 
.4 
.4 
.4

.1

Mean.

7.46 
22.6 
21.9 

, 8,15 
5.35 

12.6 
9.00. 
.'38 

20.5 
5.80 
.40 
.40

9.68

Second-feet 
(mean).

11.5 
. 35,0 

33.9 
12.6 
8.28 

19.5 
13.9 

.59 
, 31. 1 

8.97 
.62 
.62

15.0

Total run-off. . ',

Million 
gallons.

142 
566 
285 
65.2 
80.2. 

352 '" 
54.0 
3.8 

«36 -,; 
174. 
12t;4 

: 12,1

^B80

Acre* 
feet.

435 
1,740 

875 
300 
246 

1,080 
  16ft 

12 
!iW

, 87>

7,310
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LOWREE T&ITCH; AT OPAHA WEIR, NEAR HUSLO, MATJI .

181

LOCATION.  A short distance west of Halehaku Gulch and 8 miles by road northwest
o| Huelo.

RECORDS AVAILABLE.  January 1, 1910, to June 30, 1920. 
GAGE.   IMez waj»eristage recorder. 
DISCHARGE MBAJKTREMBNTS.   Made by sharp-crested weir 16J feet long, with bottom

and end contractions.
CHANNEL AHD coN^Hoii.-1- Large pool back of weir. 
EXTREMES OF DISCHABGE.   See monthly-discharge table. 
I?iVEBsioN&.  None. . . . 
KEGULATION.   By gates at frequent intervals. '  "' 
OBJECT- OF STATION .-^Opana weir is one ef four weics which measure water diverted

from Territorial lands by the. Old and Hew Hamakua, Lowrie, and Haiku ditches,
by the East Maui -Irrigation Go.  '. ^ 

UTILIZATION.   Water used-for irrigatioa of sugar cane. 
ACCURACY.  Records good. 
COOPERATION.   Daily-discharge record copied from records of East Maui Irrigation

Co. :  -  : '   .. /... -  .:.  y  «.'..*.*-.

The fallowing-discharge fflaeaeitfements were made by.R.D. Kliae and H* A.*fl'; 
Austin, respectively: .   

Oct. 11, 19l»: Gage height, 1^8 feet; discharge, 88 second-feet or 57 million gallon*
per day. ."  <, "  . ; 'j  < ,  . , ,-.,,..

July 19: Gage height, 1.12 feet; discharge 52 million gallons per day oarSO second - 
feet. . .i- -

Da&y discharge, in rnMKon gallons, of Lowrie cfitck, at Opana weir, rwor 3uelot 
". ' ... ike year ending June #0, 19%6-

Day.

1..............
i 9L i::::::::::::::
4..............
6..............

6..............
7..............
8..............
9..............

10.

11..............
12..............
18. .............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21......... ..
22..............
23..... . .
94
26..............

26..............
27..............
28..............
29...
80..............
31..............

July.

27.5
51.2
43.2
40.3
26.2

27.1
24.0
22.6
22.0
29.1

31.6
47.6
52.7
54.2
54.0

53.9
48.6
47.6
42.4
44.0

42.2
42.5
49.4
43.6
51.0

53.3
56.2
56.1
K4 O
53.6
53.1

Aug.

51
55
52.2
53.8
54.8

55.1
55.0

-55.7 -* 54.7
54.2

53.8
56.2
55,7
55.3
56.0

55.8
55.9
55.6
55.2
53.7

54.2
53.3
55.3
51,0
47.2

45.5
48.3
J9 Q

43.8
55.4
56.4

Sept.

54.6
55.5
57.5
55.8.  66.2-

55.9
55.7
55.6
55.5
55.7

55.4
55.4

,,56,1
53.6
54.1

49.2
47.6
45.1
43.7
43.8

36.5
QA 7

37.0
35.4

^32.0

32.0
30.2
29.4
29.0
32.7

Oct.

29.8
47.8
37.8
38.7
54.3

59.0
5&4
55.7
ta o

53.2

49.9
39.7
38.3
39.4
37.6

35.0
34.2
31.5
29.1
29.2

32.7
25.4
26.3
29.1
23.8

23 7
9O 4.

24.6
25.0
21.6
21.7

Nov.

24 0
22.5
W,«J
20.9
.TO 7

19.8
:21.9
23.6
19 K
1Q A

48.5
42.6
42.3
37.3
44.5

25.2
23.4
21.5
21.1
19.9

18.9
18.5
17.8
17.4
13.3

1<1 O

13.5
13.6
13.1
13.1

Dee.

12.6
19 i

, 12.1
18.3 jo's.

11 a
IK 3
11.0
10:8
10.1

9.8
9.6

13.1
9.1
8.9

las
7.8
8.7
8.3
8.2

7.7
7.6

29.1
36.7
1O A.

19 1
34 O
53.7
54.4
53.0
56.6

Jan.

55.9
55.7
53.9
51.8
53.4

39.0
40.2
35.6
32.9
30.8

37.1
 40.7
34.3
28.2
26.0

9A A

32.6

31.4
25.8

23 4
44 0
41.2
28.4
24.2

22.5
21.8
21.5
20.6
19.6
19.3

Feb.

18.2
18.0
16.7
16,9

"16,3

15.8
15. S
15.2
48.0
18.4

16.6
14.*
14.2
14.2
19.3

15.6
15.2
28.1
13.9
13.7

13.7
14 A
40.1
13.9
14 V.

13.6
14.5
14.3
17.6

Mar.

21.6
12.4
11.3
11.1
11.4

las
 10*8
15.4
31.0
22.0

14.6
41.2
50.2
33.7
20.9

21.7
14.3
544
55.2
55.2

56.8
60.7
56.1
56.8
67.5

56.9
56.4
56.2
56.2
56.2
56.2

, Apr.

56.0
56.1
55.8
55.4
56.5

65.6
56.3
65.2
56.2
56.1

55.0
> 53.4

55.0
5215
52.6

65.1
53.4
50.4
46.8
42.5

40.8
37.1
48.9
51.7
48.5

46.5
36.3
36.1
34.5
32.3

May.

30.2
31.8
29.1
28.4
27.5

26.2
34.4
23.5
22.8
21.8

21.8
21.6
19.9
20.8
19.8

20.5
19.6
19.4
17.1
17.0

16.1
16.1
15.3
15.5
14.7

13.7
13.2
13.7
144
12.9
148

June. '

41. »
193
40.S
16^7

16.1
,141
13.1
13.0
15.9

21.7
141
40.4
23.9
42.1

19.5
20.9
18.7
16. 8
15.5

15.3
16.1
15.4
13.6
13.7

13.2
12.5
12.3
12.7
13.8
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Monthly discharge of Lowrie ditdi at Opema weir, near Huelo; Maui, for the year ending
June SO, 19%Q.

Month.

July.............
August
September. ....
October....
November..,
December.... .
January.
February.......
March....... " ""April..........    ---       -
May....... "       - -   
June.........

Discharge.

Million gallons per day.

Maximum.

56.2 
56.4 
57.5 
59.0 
48.5 
56.6 
55.9 

' 40.1 
60.7 
56.1 
31.8 
42.1

60.7

Minimum.'

22.0 
43.8 
29.0 
21.6 
13.1 
7.6 

19.3 
13.4 
10,2 
32.3 
12.9 
12.3

7.6

Mean.

43.4 
53.1 
46.4 
36.5 
23.0 
18.7 
34.4 
1&8 
36.9 

- 49.5 
20.1 
19.8

  33.3

Second-feet 
Cwan).

67.,!,82. 21 
71.8 
56.5 
35.6
2&a
53.2 
26.0 
57.1 

' 7e.'6 
,31.1 

30.6

, ^i5

Total run-oft.

Million ' *  
^P?os.

1,350 
1,650 
1,390 
1,130 

' 691- 
' 580 

1,070 
488 

1,140 
1480 

,: 633 
593

i 12,200

Acre^ - j 
feet, ./.:

  4,130 
' SJOBO 

4.27Dm
1,786 
3,270 
1,500 
3,510 

11 4,560 
1,910 
1,820

,37,400

HAIKTT DITCH AT MANAWAI GTTLCH, HEAR PEAHI,

In bottom of western -branch of Manawai Gulch juet vreet of Keaaula- 
Opana boundary. -, . , ?

RECORDS A VAOABLE.  October 7, 1014, to June 30, 1920, at ptesent.«te and from Janu 
ary 1, 1910, to October 7, 1914, at Peahi weir, on old Haiku ditch. ^

GAGE.  Friea water-stage recorder installed about October 21, 1914. 
readings prior to that date.

DISCHARGE MEASUREMENTS.  Made from concrete footbridge across ditch.
CHANNEL AND CONTROL.  Control is submerged concrete weir across ditch,

between October 21 and November 18, 1914, rated by engineers of East Maui 
Irrigation Co. Shifts slightly on account of gradual accumulation of tunnel 
debris on upstream side of control;

EXTREMES OF DISCHARGE.  See monthly-discharge table.
DIVERSIONS.   None. :'

.  By gates at frequent intervals. 
OBJECT OF STATKJN. TO determine amount of water diverted Irom Territorial lands

by East Maui Irrigation Co.
UTILIZATION.  Water used for irrigation of sugar cane.
COOPERATION.  Daily-discharge record copied from records of East Maui Irrigation 

' Co. "  

» Records published under the name "Haiku ditch at .Peahi weir, near Huelo, Maui," after Oct. 7,1M4, 
in Water-Supply Papers 430,445,465,485, and 515 were really obtained at this station., '"



ISLAND OF MOLOKAi;

Daily discharge, in million gallons, of Hdiku d&cfcat Mathaivcti Gulch, near Peahi, 
for the year ending June SO,

Day,

1..............
2..............
3..............
4..............
5..
6..............
7..............
8..............
9..............

10..............
11..............
12..............
13..............
14..............
15..............
16..............
17..............
18... ...........

20..............
21..............
22..............
23..............
24..............
25..............
26..............
27..............
28..............
29...............so............;.
31..............

July.

o ft
42.3
5.3
4.2
8.1
1.7
1.6
1.5
1.4
1.5
1.6

36:7
39.2
45.6
57.1
42.1
28.9
7.3
^ ft

2.8
11 7

'34.4
9.1
3.9

31.2
17.5
38.2
66.1
54.448'7
30.7

Aug.

16.2
13.7
6.9

%t o
67.8
58.5
63.6
71 9

54.7
47.3
38.5
29.7
57.9
38.5
73.5
64.4
65.6
57.2
57.6
43.6
29.0
1L5
8.1
4.5
3.2
2.6
6*4
2.5
8.7

43.7
79.4

Sept.

62.6
54.1
82.1
82.0
79.6
59.1
50.7
61.3
54.5
60.4
45,4
29. IT
17.9

' ft ft

6.5
3,7' :

3.3
3.1
2.8
3.7
2.4
2.1
2.0
Ifr
1.9
1.8
1.8
1,8'L8.
1.8

Oct.

1.8
2.7
2.0
2.1

47.3
86.0
7&7
69.6
24.2
20.6
30.2
21.8
d O
4.2
3.6
3.3
3.1

rS.1
3.0
2.9
2.8
2.8
2.7
2.6
2.5
2.3
2.5
2.5
2.4
2.4
2.4

Nov.

2.2
2.2
2.2
2 2
2.2
2.2
2.2
2.2
2.0
2.0

30.2
6.6
2.6
2.4

11 9

2.2
2.0
2.0
1 O
1 O

1.8
1.8
1.7
1.7
1.6
1.6
1.6
1.5
1.5
1.5

Dec. ;

1.5
1.5
1.5
2.1
1.5
1.5
1.4
1.4
1.4
1.4
1.4
1.4
i 'ii
1;4
1.4
1.7
1.0
1.0

. 1.0
1.5
1.0
1.0

18.1
9.1
1,5
1.4
6.6

48*1
72.3
77.9
75.3

Jan.

35.8
47.3
29.9
30.1
23.1
3.3
2.7
9 9
2.0
1.8
2.3
2.1
2.0

' 1 Q
1 7
1,5
1«

12.2
1.7
14
1.3

22.1
6.8
l.«
1.4
1.4
12
1.2
1.1
10; lo

Feb.

11
1.1
1.1
1.1
11
1.1
1.1
11
11
1.1
11
11
1.1
11
11
11
11
11
11
H
11
11

-7.7
12
1 1 ">

11
1.1
1.1
1.1

Mar.

11
11
11
1.1
11
11
11
11
11
11
11

10.1
26.4
2.5
15

 "4.7

10.9
46.4
63.4,
81,4
74.6
86.6
88.1

,88.8
88/8'SKI

86.4
88.1
78.3
86.0
87.4

Apr/

-87;?
88.8
83.0
63.2'
61.2
710
74.2
64 0
52.7
419
43.6
33.8
512
32.8
13.8 list
7.9'5.7
5.2
i.ft
4.4
4.2

43,6
86.8   K4

5.1,
4.0
3.7
3.6
%-£

"May.

"** 5
8.4
3.3
3.2
3.1
3.0
3.0
2.8
2.8
2.8
2.6
2.62.4'
2.4
2.4
2.2
2.2
2.2

. 2.1
2.0
2.0
2.0
2.0'19

: -> 1 A

18
18
17
16
16
2.3

3un<S.t

8.1
2.5
9.7
2.6
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
8.2
M
674
2.2
2.0
2.0
18
18
18
1.7
16
16
16
1?
K

. L K
I 5
i!s

Monthly discharge of Haiku ditch at Manawai Gulch, near Peahi, Maui, for the year
ending June SO, 1920. -

Month.

July..........................

March......... ................

May

Discharge.

Million gallons per day.

Maximum.

66.1 
79.4 
82.1 
86.0 
30.2 
77.9 
47,3 
7.,7 

88.'8 
88.8 
3.5 
9.7

88.8

Minimum.

1.4 
2.5 
1.8 
1.8 
1.5 
1.0 
10 
1.1 
1.1 
3.6 
1.6 
1.5

10

Mean.

22.2 
37.4 
26.3 
14.3 
3.36 

110 
7,97 
133 

38.7 
33.9 
2.40 
2.61

16.9

Second-feet 
(mean).

34.3 
57.9 
40.7 
21.1 
5.20 

17.0 
  12,3 

3.06 
59:9. sai5
3.71 
4.04

26. L

Total run-off.

Miffion 
, gallons.

"687 
1,160 

790 
443 
101 
340 
247 
38.6 

1,200 
1020 

74.5 
78.3

6,180

; Acre- 
***~ '

    i ~ t* * 

|3W 
:, -3LS60 

2,420 
; 1,360 

309V»so
. 75R 
,. 118 
'3,680 
3 120 

228 
240

" 19,000
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MISCELLANEOUS MEASUREMENTS.

Measurements of streams and ditches on the island of Maui at 
points other than regular gaging stations are listed below.

Miscellaneous measurements on Maui during the year ending June SO, 19%0.

Pate.

July 17 
Oct. 6 , 
Jan. 10 
Mar. 6 

6 
6 
6 

! 6 
7 
7 
7 
7. 
7 
7 
7 
8 

27

27 
Apr. 7 

18 
18 
18

Stream.

Spreckete ditch ............

.....do....................
Kfrihw PlTWMn .... .,
Nailiilitmele Stream... ,....
Pfvpafmft str<wn

West Punaluu Stream. :, . . .

Wahinepe Stream... . .

Piinh&iHLTnQa Stream

Waihee ditch . .

.....do.....................

Waiheb ditch..............
.....do.....................
.....do.....................

Locality.

Alo division weir, near Huelo, Maui. .... 
Alo division weir, near Huelo, Maui. ....

Near Keanae, Maui ....................
Below spillway into lower ditch, near 

Wailufcu, Maui.

Waibee flume, near Wailuku, Maui .....

.....do..................................

I16uExlir
(feel).

7Ata- 
2.02 
.80

L22 
1.19 
1,54 
1.52

Discharge.

Second- 
feet.

9.7 
171 
39.6 

.01

.04 

.02 

.15 

.08 

.06 
,1 
.2 . 
.15 
.05 
.25 

1.8 
87.5

88 
57 
83.5
28 
27

Million 
gallons 
per day.

6.3 
111 
25.5 

.006 

.005 

.03 

.01 

.09 

.05 

.04 

.08 

.1 

.1 

.03 

.15 
1.15 

24.4

24.7 
37 
21.6 
18.0 
17.5

ISLAND OF MOLOKAI. 

HALAWA STREAM NEAR HALAWA, MOLOKAI.

LOCATION. 250 feet below confluence of two main branches, 2 miles above mouth of 
stream and Halawa achoolhouse.

RECORDS AVAILABLE. August 28,1917, to June 30, 1920.
GAGE. Stevens continuous water-stage recorder.
DKOHARGE MEASUREMENTS. Made by wading.
GEANNEL AND CONTROL. One channel at all stages; straight for 150 feet above and 100 
.feet below gage; banks high and steep. Control composed of large boulders; 

fairly permanent.
EXTREMES or DISCHARGE. Maximum stage recorded during year 9.75 feet, 8.15 a. m. 

,, January 17 (discharge, 1,070 million gallons per day or 1,660 second-feet). Mini 
mum stage recorded during year 0.02 foot, from 4 p. m. October 27 to 7 a. m. Oc 
tober 28, and 7 a. m. February 29 (discharge, 1 million gallons .per day, or 1.6 

- second-feet).
1917-1920: Maximum stage recorded in January, 1920. Minimum stage re 

corded 0.35 foot, October 13-15 and 19, 1917 (discharge, 0.8 million gallons per 
day or 1.2 second-feet).

DIVERSIONS .  None.
REGULATION .  None.
OBJECT OF STATION. To determine feasibility of water-supply project for Halawa villag e
UTILIZATION. For irrigation of taro and for domestic supply.
ACCURACY. Stage-discharge relation permanent throughout the year. Rating curve 

well defined below 80 million gallons per day. Operation of water-stage recorder 
unsatisfactory. Records good when recorder was operating and fair for estimated 
periods.



ISLAND OF MOLOKAI.

Discharge measurements of Halawa Stream near Halawa,
June SO, 1980.

-:«.;i- 185

atV daring (he year ending

Date.

Aug. ' 6 
Nov. 6 
Dec. 9 

26 
Feb. 11 

22 
Mar. 19 
May 2

Made by 
! ,'

A. H.Wong...... ........ ...................... . ..,..,,......
J. E. Stewart...... . ..... ..... .. . ...............
B. F. Bosh.......... . ........... ....... . ..................
..... do........ .....v.. ........ ..................... ,...;,........
.... do ........ . .... ......

...do-. _ ........ . . .. ... ......:.......
.....do..........................................................

Gage 
height
(feet).

1.04 
.02 

1.63 
.26 
.26 
.11 

1.12 
.38

Discharge.

Second- 
feet.

24.1 
1.15 

61 
5.6 
4.0 
8;2 

22 
8;6

Million 
gallons 

per day.

15.6 
.76 

39.5 
3.6,2:0,'

. 2.1 '      «>

Daily discharge, in million gallons, of Halawa Stream near Halawa, Molokai, for ifo 
year ending June SO,

Day.

1..... ......
2...........
3...........
4...........
6...........
6...........
7...........
g, _
9...........

10...........
11...........
12...........
18.....
14...........
16...........
16
17...........
18...........
19...........
20........ .
21...........
22...........
23...........
24...........
25...^......
«Kt

at.::::::::::
28...........
29...........
30...........
31...........

July.

16.8
18.5

A 9

6.2
5.5
5.2
4 8
4.4
4.5

'"18.3
9.3
7.2
7.4
7.4

16.0
7.4
6.9
4.7
5.0

42
38
14.8
8.2
T.T

46
Mk4
46
31
1L7
27
18.6

Aug.

24
18.6
1ft- 7

18.0
36
ri.8
63
43
17,7
26
14.5
11.0
28
18.6
tA. S

11.0
12.2
8.9
7.4
6.6
8.0
9.7

14.9
8.7
6.3

16.4
12.6
12.0
7.9
8.0

134

Sept.

06
17.4

134

25
15,3
12.4
14.5
,15. a
16.2
16.2
16.2
a i
7.4
7.1

f 6.5
5,9
5.6

,

Nov.

4.8
9.0
1.1
1.1
1.1
2.2
1.3
4.6
2,3

50
3.5
1 S

1.1
1.1
LI
LI
1.1
1.0
1.0
1.0

  1.0
1.0
LO
LI
LI

Dec.

LI
1.1
LI

14 9

2.2
' 1.0

1.1
1.1

.

2.3
2.5
5.2

43
20.0
a a

Jan..
4.2
3.0
9 ft

A Q

3.9
37

Q Q

4ft
2.8
3/6
9 7

2.7
2.7
2.5
2 0

2.6
107
16.0
in i
6.4
8j7

12.8
 &* 
A. A
a A

, o.d-

3.2
2.8
2.4
2.6
2.7

Feb.
*

,

2 A

2.1
1 7
1.7
1.4.
1.4
1.4
1.3
1,3
1 9
LI
LI
1.0

Mar.

1.9
1.4
1.1
1.1
1.6
1.2
1.1

16.3
5.83.'?

88
122

  26
& ft
5.5
6VI
6.9

39
30
36
71

108
.68 , 

:! '; <"

Apr.

5.1
A, it
4. iv

3.9
5.4
7.2

. ". 4.4
3.8

"-"'' 7 ft

. 4.5
3.9

38
17,5
5.4
4.2

W
14.0
7.1
5.8
5.4
4.4
4.1
3.6

May.

3.2
3.0

: ; 8.fr
2.8
2.8
2.6
2.4
2.2:
2,7a.6-
2.1J
4.6
2,7
2.2
3.4
3.2

' 3,f
6.1
2.7
3.7
2.5
2.7
2.8
2,9
9 R'

2. 1
1 Q

, 1.8
1.8
1.7
L7

Jane.

6.8
ll.»
10.1
7.2
4.6
3.5
2.7

. . 2.0
1.8
3.1

' '' 2.6
Q S

9.6
4.8

15.2
8.614'4

6.8
6.9
Q Q

2.9
3.2
8»i
2.9
2.7
2.3
9 S

3.0
" 8*4

9.9j.1

NOTE. Eecorder not workmg properly and discharge estimated in million 
Sept. 18-25, 3.; Sept. 26-30,2.6; Oct. 1-10,26; Oct. 11-25,2.1: Oct. 26-31,24 * 
Mar. 27-31,3.8; ana Apr. 1-7,11. Estimates made by owopanson witare 
streams. Feb. 17-23 oischarge computed from daily staff gage readings.

_. per day as follows: 
. 1-53.3; Mar. 24-26,40;
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Monthly discharge of Hal&wa Stream near Hafawa, Molokai,for the year ending June SO,
1980.

Month.

July.........:........,........

December . . , ,
January. .......... .. .

March. ........................
April..........................
May...........................

Discharge.

Million gallons per day.

U^^dtmum*

46 
134 
134

50

107

122 . 
97 
6.1 

15.2

134

MlniTnnTn.

4.4 
6.3

i.6
2.4

1.1 
3.6 
1.7 
1.8

1.0

Mean.

14.8 
20.8 
15.2 
9.90 
3.75 
8.39 
9.15 
2.66 

25.3 
11.3 
2.75 
5.50

10.9

Second-feet 
(mean).

22.9 
32.2 
23.5 
15.3 
5.80 

13.0 
14.2 
4.12 

39.1 
17.5 
4.25 
8.51

16.9

Total run-off.

Million 
gallons.

458 
646 
456 
3107 
112 

a 260 
284 
atJ 
785 
339 
85.3 

165

3,970

Acre- 
feet.

' 1,410 
1,980 
1,400 

942 
345 
798 
870 
237 

2,410 
1,040 

262 
506

12,200

  <* Estimated by comparison with records of discharge of Honokanau Stream, Mani. 

PAPALATTA STREAM NEAR WAILATT, MOLOKAI.

LOCATION. A quarter of a mile above mouth of stream, 2 miles east of Wjailau landing, 
5 miles by foot trail west of Halawa Village, and 6J miies due north of Pukoo 
Village.

RECORDS AVAiLABLE. September 17, 1919, to June 30, 1920. . ;
GAGE. Stevens continuous water-stage recorder installed May 22, 1920; Prior to this 

Gurley printing ^ater-stage recorder used.
DigcHAROE MEASUREMENTS .    Made by wading or from suspension iootbridge near 

station.
CHANNEL AND CONTROL. Rocky and boulder strewn bed and high rocky banks. 

Control large boulders and gravel. Shifts during floods. ? ,
EXTREMES op DISCHARGE. Maximum stage recorded, 5.89 feet,at 1 &/m. October;6 

(discharge, 630 million gallons,per day or 975 second-feet); minimum stage 
recorded, 1,02 feet February 2ft: and 27 (discharge, 1.0 million gallons per day enr 
1.6 second-feet). .;

DIVERSIONS. None.
REGULATION. None. . . . ...
OBJECT OF STATION. To determine amount of water in stream available for irrigation 

of leeward side of island, , , . r , ,
UTILIZATION. Entire flow now wastes into sea. .,., '" :-
ACCURACY. Stage-discharge relation shifts daring heavy floods. Rating curve used 

September 17 to October 5 not well defined. Rating curve used October 6 to June 
30 well defined below 25 million gallons per day and fairly well defined up to 200 
million gallons per day. Operation of water-stage recorder unsatisfactory from 
November 7 to March 22 and May 7-22. Records good when recorder was operat 
ing.
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Discharge measurements of Papakma Stream near Woilau, Molokav, daring the year ending
June SO, 1920. &

Date.

Sept. 14 
17 

Feb. 25 
Mar. 20 

21 
22 

Apr. 11 
May 9

Made by-"

A H Woag
- do '» ''" ' '^ ' '

.....do..:......................................................
B. F. Kus£.. ...................................  .,...... ....
...'..do........!'............................... .....:[':".?.......

^Ga*eGr3£6

(feet). .

0.85 
.77 

1.07 
. 1.98 

1.74 
3.33, 
1.95 
1.24

Discharge.

Second- 
feet.

5.1 
4.8 
1.7 

38.5 
22.5 

292   
39 

..;, **

Million 
gallons 

per day.

3.3 
3.1 
1.1 

24.8 
14.5 

.169 
25 
2.5

Daily discharge, in million gallons, of Papalaua Stream near Wailau, MvMkai, for the
year ending June SO, 1920. , ,, .-,

Day.
.   . ,   ,'     ^ ? .     i ; .

1.. ..........................................
23........................................:...
4............................................
5.............,.............................;

e.. ....... ........... ... er,4 Tf ...,<.. r ......,:..
8:;:;:;;;;;:::::;u;;r;::;;^:;::;;;;:::::::
9.. .........................................

10.................::...:;::.............;:.:.
n............................................
12.. ....... ......... .......;..... »..........
13............................................
14............................................
15............................................

16. ..........................................
17............................................
18............................................
19............................................
20.. ........ .i... .............................

21............................................
22............................................
23............................................
24....... ..V...... ............................
26..... .............».^'I.. ...................

26:....................%.....................2r;.. .................. 1,.^.. .................
28.. ....... .......... .^r ..... .................
29.. ....... ..;... ......I,.,.. ...... ...........
30......................'.....................
31

Sept.

2.8
2 7
2.5

2.5
2 2
2.2
3.4
2.2

2.1
2.0
2.1
2.1
2.0

Oct.

2.2
3.2
2.8
3.6

. «i

L9fi
9.4
8.5
3.1
2 4

2.1
1 fi

.1.7
1.6
1.6

1.5
1.5
1.4
1.4
1.4

1.8
1.5
1.4
1.8
1.5

1.4
1.6
1.6
1.6
1.8
2.2

Nov.

2.1
5.0
1.9
1.5

1

 

Mar.

'

95
47
42
56

18.4
5.2
3.5
2.8
2.6
3.5

Apr.

22 '
30
11
10.1
§.0

5.0
' 6.2'

3;0
2*5: 22 1

2.0
5.2
3.7
2.3
2.1

3.1
1.9
1.8

43
6.9

2.4
1.9

100
5.0
3.0

2.49' 1

1.9
1.8
1.6

May.

1.6
u«
1.4..~.'1U'
1.4

, 1.3

£  " '

t o
1.8

1.7
1.6

\ 1.6
1.6
1.4
1.8

June.

8.8
6.4

. 6.9
4.2
3.2

« 2. 4
2.0
1.7
1.7
3.0

2.0
3.0

10.4
3.4

18.4

6.7
17.4
6.0
8.4
3.2

2.5
3.4
2.5
2.3
2.2

2.2
3.0
3.1
2.6
8.6

. NOTE. May 7-22, recorder injured by blasting; discharge estimated in million gallons per day as follows; 
May 6-10,1.3, and May 11-22,2.7. Estimates made by comparison with records of discharge of other Molokai

Monthly discharge of Papalaua Stream near Wailau, Molokai, for the year ending June
30, 1920.

Month.

March 22-31.. .................
April..........................
May..........................
June..........................

Discharge.

Million gallons per day.

Maximum.

3.4 
126 
95 

100
ii'i

Minimum.

2.0 
1.4 
2.6 
1.6

1.7

Mean.

2.37 
8.37 

27.6 
9.80 
2.32 
5.05

Second-feet 
(mean).

3.67 
13.0 
42.7 
15.2 
3.59 
7.81

Total run-off.

Million 
gallons.

30.8 
259 
276 
294 
72.0 

152

Acre- 
feet.

95 
796 
847 
902 
221 
465
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WAIAKEAKTIA STREAM NEAR WATLATT, MOLOKAI.

LOCATION. Half a milt ^>ve confluence with Pulena Stream 3 miles south of Wailau 
landing, and 6 mil^fplrthwest of Pukoo Village.

RECORDS AVAILABIE,- October 30, 1919, to June 30, 1920.
GAGE.- Stevens continuous water-stage recorder.
DISCHARGE MEASUREMENTS. Made by wading or from footbridge at station.
CHANNEL AND CONTROL Stream bed rocky and boulder strewn. Banks, steep, high, 

and covered with vegetation. Control formed of boulders, tobb^estonesj and 
gravel. Not likely to shift. . ''..'.'  ' : ;"

EXTREMES OF DISCHARGE. Maximum stage recorded, 5.00 feet at 9.40 p.: in. March,!,! 
(discharge, 144 million gallons per day or 223 second-feet); miinmum stage 
recorded, 0.92 foot at 6 p. m. March 7 (discharge, 1.3 million gallons per day or 
2.0 second-feet). "'..''  

DIVERSION. None.
REGULATION. None. ..; '
OBJECT OF STATION. To determine amount of water available for irrigation ol west 

end of Molokai. r
UrmzATioN. Small amount being used for irrigation of taro. Most of flow wastes 

into sea.
ACCURACY. Stage-discharge relation shifts during severe floods. Rating curve used 

October 30 to January 16 well defined below 30 million gallons per day. Rating 
curve used January 17 to June 30 fairly well defined below 20 million gallons per 

Operation of water-stage recorder satisfactory. Records good.

Discharge measurements qf Waiakeakua Stream near Wailau, Molokai, during .the y&yr
ending June SO,

Date.

Oct. 14 
19 

Dec. 3 
22 
23 
23 
23 
23 
23 

Feb. 13 
Mar. 16 
Apr. 21 
May 15

Made by  

A.H. Wong..... .......... .....,......... ................:.;

la.f.lto&i... .................................................
.....do. ........................................................
.... .do... .................................................. ...:
.....do.... ................................................... .;
.....do.........................................................
... ..do...... .................................. ..... ...........:
.....do.........................................................
.....do.........................................................
.....do.........................................................
.... do .A. .j* A-.
.....do............ .....,......,...............,..,.........;...

JlGlgJtlv
(feet).

1.10 
1.05 
.98 
.95 

2.02 
2:27 1.80- 
1.49 
1.29 
1.10 
1.32 
1.22 
1.08

Discharge.

Sgooad-
feet.

6.0 
5.0 
3.2 
2.« 

31 
39.5 

'21.8 
13.1 
8.8 
4.0 

- 5.2 
4.9 
3.4

Million 
gallons 

per day.

3.9
3;2
2.1 
lv?- 

, 20.1 
25.5 
14.1 
'8.4 
5.7 
16 
3.4 
5.2 
2.2
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Daily discharge, in million gallons, of Waiakedkua Strewn near

year ending June 30, 1920.
, Molokw,,/(?r the

Day.

!.............  . . . . .'.' .
2..................... . ........
3....................................
4................. ..... ..
5.. ................. ..... ... ..

........ ...1....1. ...................
7................. ........
8.................................
9................. .

10................. ...... ...

11................. . .
12................. . ..... . ...
13................................ .
14......... ... . .
15................. ... ...

16................................. .
17................. . .
18................. .... ..... .
19......... ... . .
a)................. . ...

21............. .
22................. ...as.................................:..
24....................... ........ .
25................. .

26................... ... . ......
27............. ... . .
28................. .... ......
29....................;........... "
30................. ...
31................. . . ... ......

Nov.

2/8
8.4

4.8
4.3
3.0
3.1
2.9

3.3
3.6
4.7
3.6

15.5

4.0
3.5
3.3
3.1
3.1

3.0
2.8
2.8
2.7
2.7

2.7
2.7
2.7
9 A

2.6

Dec.

2.6
2.7
9 7

5.0
0 A

9 Q

2.S
2.6
4.2
2.8

2. <t
2.6
2 C

O K

2.5

2 C

2.5
2.5
2.4
9 J.

2 4
2.4

11.8
3 K

1 O

3.4
3 Q

4.1
1Q 4

11.5
6.4

Jan.

'4.8

4.4
4.4

' 5.2
4.5
9.2'

5,4
4.5
4 1
3.3
3.8
3.7
3.5
3.4
3.4

3.2
15.4
4.0
3.1
2.8

2.6
7.8
3,0
2.6
2.5

2.3
2.2
2.1
1 Q
1.-8
1.8

Feb; ;f

1.8 !
1.7
>61.6-

: 1.*

1.9
1*6,
1.6
1.8
2,0)

2 4
2.0
1.9

1.9
2.0
1.9
1.8
1.8

1.8
1.9
1.9
1.8
1.7

1.6
i.6
1.6a 2

,!fiS~

B^r -

i.7
1.6

, l.«."' r.S
  .1,5-

l;4
1.4

( 4.S'
2.3
3.3

32
31
34
7.8
5.6

4.9
6.5

17.3
22
21

26
49
31
46
48

17.4
11.3
9.6
7.5

  6.9
7.0

Attf. '
,ij;T' '> "*

: 13. 811.1
t.J.'5'

: ».0;

sis 1-
, .S.O

6.0
5.4

  *<H

4.8
5.4
4.7
4.2
4.1

4.3
3-8
4.1
5,5
4.4

3.48.1'
8.6 -'
3.7
3.3

3.1
2.« 2.-§ ! -

' 2.9
2.«

( ;M«y.

- ir«
-i: .*.$?

2.3'  .J 4 !
. 2.4 '

:H '8,3!
.,8.1,

' 2.1
2.3

.-v'il.

2.1
2.2
2.1
2.3
2.4

2.8
2.2
2.6
2.1
2.2

; -'S.O
2.1 J

' 2.1
2.1
] Q '

! 1 
1 1.9:
' 1.9
'." 1.8

' i.8;1.7'
2.1

'Ittrid.'
r-

11 4.!5
-  2.8

& 8L - '*2.5
, l 2.2

% 2.1
1.9

' 1.8
1.9

; -',,- Ii9

1.8
1.1>
2.5
2.0
3.8

2.4
5.6
3-D
3.2
2.3

2.2
2.4
2.2
2.1
2.0

' ''1,9
' 2,0
! ' 1. 9-'  "% 9
- "4o

NOTE. aoek stopped Feb. 11-12; discharge esttoated at 2.B mMbM galloto per day.

Monthly discharge of Waiakedkua Stream near Wailau, Molokai, for the year encKng
June SO, 1920. 7

Month.

November 4-30........ ........ 
December. ...................
January .......................

March.........................
April..........................
May..........................
June..........................

The period....... .......

Discharge.

Million gallons per day.

Maximum.

15.5 
18.1 
15.4

49 
13.8- 
2.6 
5.6

Minimum.

2.6
2S 4i;s
1;6 
1.4 
2,6r ir?
1,8

(ferpan-

' 3.69 
^"4.08 
. ' 4.11 

  . 1. 88   
' 14.9 
, 5.58 

. 2.15:. ;,, 2. 55
...r . ,...,.

Second-£eet 
(mean-X

5.71 
6.31 
6.36 
2.91 

23.1 
8.63 
3.33 
3.95

Total run-ofl.

Million 
-gallons.

99.5
127  
127 
54.4 

46*   
167 
 66.8 
76. 5  

 1,090

Acre-
test.

>.gos 

'514

3, $50

PtTLENA STREAM NEAR WAjLATT, MOLOKAI. ' ' ,

LOCATION. Half a mfle above confidence ivitli Waiakeakua Stream, 3 miles south^f
Wailau landing, and 4 miles northwest of Pukoo Village. 

RECORDS AVAILABLE. October 30> J919, to June 30,1920.
GAGE. jSteveas continuous waternsjsage recorder. . c 
DISCHARGE MEAStiREMENTs.^-Made by ,wading or from footbridge near station. "; ? 
CHANNEL AND CONTROL. Channel rocky and boulder strewn. Banks steep, higli,

and fairly clean. Control boulders antd gravel, fairly permanent ... <t 
EXTREMES OB DISCHARGE. Maximum stage recorded, 5.75 ieet at 1.15 a. m.- MarJ^i

24 (discharge, 590 million gallons pef day oT 913 second-feet); minimum stage
recorded, 0.89 foot at 7 a. m. June 28 ^discharge, S.O.miHion gallons per day/&r
4.6 second-feet).

48298 24 WSP 516  10
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DIVERSIONS. None.
REGULATION. None.
OBJECT OP STATION. Tp determine amount of water available for irrigation of west 

end of Molokai.
UTILISATION. Small amount being used for irrigation of taro. Most of flow wastes 

into sea. \
ACCURACY. Stage-discharge relation shifts during floods. Rating curve used October 

30 to January 16 fairly well defined below 150 million gallons per day. Rating 
curve used January 17 to June 30 fairly well defined below 30 million gallons 
per day. Operation of water-stage recorder satisfactory. Records good.

Discharge measurements, of Pulena Stream near Wailau, Molokai, during the year ending
June SO, 1920.

Date.

Oct. 24 
Dec. 5 

18 
23 
23 
23, 
24 

Feb. 12 
15 

Mar. 16 
Apr. 21 
May 15

Made by 

A.. H.Vfaag.... ................................................

.....do............. .............................................

.w. ..do.. ......... ...............................................

.....do..........................................................

.....do..........................................................

.....do..........................................................

.....do..........................................................

'B.V.'Rtuih.... .................................................
.....do..........................................................

(feet).

1.28 
1.22 
1.07 
3.16 
2.24 
1.96 
1.45 
1.38 
1.06 
1.18 
1.23 
1.09

Discharge.

Second- 
feet.

11.8 
10 
5.6 

194 
69 
43 
16.4 
17.8 
7.2 
9.5 

10.9 
9.0

Million 
gallons 

per day.

7.6 
6.5 
3.6 

125 
44.5 
27,5 
10.6 
11.5 
4.7 
6.2 
7.1 
5.8

Daily discharge, in million gallons, of Pulena Stream near Wailau, Molokai, for the year
ending June 30,1920.

Day.

1......... ...........................
2....................................
3....................................
4......... ... i ..^....... .............
S...:......... .......................

6....................................
7....................................
8....................................
9....................................
W.............f..... .................

U.... ................... .............
J2.... ............... .................
13....................................
14....................................
15....................................

16....................................
17....................................
J8......... ............... ............
19....................................
20....................................

21....................................
22
23....................................
24
25....................................

28....................................
27....................................
28
29........... .... ....
30..........^,........................
31....................................

Nov.

6.8
11.0
6.5
6.7
6.0

9.2
16.3
7.0
6.8
6.0

6.7
11.3
16.3
8.3

10.4

7.1
6.3
6.2
5.7
5.9

5.6
5.3
5.0
5.0
4 7

47
4.7
4.4
4.4
4.3

Dec.

4.1
. 4.9

4.3
10 1
6.2

6.3
5.0
4,7

  4.6
5.1

46
41
40
3.9
41

7.4
47
.41
3.9
3.9

3.8
3.8

72
10.0
7.3

11.0
16,4
12.8
44
37
34

Jan.

16.2
13.4
10.7
11.0
13.8

51
20.0
13.4
10.7
9.5

8.7
9.8
8.3
7.3
7.0

6.8
640
19.1
12.9
10.4

9.2
21
10.2
9.0
8.0

7.6
8.0
7.4
6.7
6.6
6.0

Feb.

6.0
5.6
5.4
5.2
5.6

5.5
5.1
5.5
6.1
7.8

9.7
9.5
6.6
6.1
5.1

5.0
5.4
5.4
46
45

46
47
5.8
43
41

41
40
3.9
7.8

Mar.

5.1
40
3.9
40
4.0

3.6
3.4

13.9
6.6
48

28
31
38
10.6
7.8

8.3
12.9
29
65
58

47
137
95

121
126

61
34
24
18.7
16.6
16.2

Apr.

34
29
26
23
23

19.5
18.0
13.2
11.8
10.6

10.2
12.9
11.6
9.0
8.4

7.8
7.2

12.0
18.4
1L8

8.2
7.2

37.0
12.4
9.7

8.4
7.6
7.8
6.8
6.4

May.

6.1
6.1
5.8
5.6
5.4

5.1
48
47
5.5
46

46
46
4.3
47
5.2

5.2
45
45
3.9
41

3.9
42
3.8
3.8
40

3.8
3.6
3.4
3.3
3.3

145

June.

12.2
6.5
5.2
46
5.1

41
3.5

, 3.3
3.5
5.9

3.4
4.1

10.0
4.5

15.9

7.0
17.0
8.2
6.0
4.6

42
43
41
3.9
3.6

3.3
3.4
3.3
3.3
9.4
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Monthly discharge of Pukna Stream near Wailau, Molokai, for the year ending June
30, 1920.

Month.

December.....................
January.......................
February.....................
March.
April..........................
May...........................

The period.... ..........

Discharge.

Million gallons per day.

Maximum.

16.3 
72 
64 
9.7 

137 
37 
14.5 
17.4

Minimum.

4.3 
3.8 
6.0 
3.9 
3.4 
6.4 
3.3 
3.3

Mean.

7.15 
11.6 
13.7 
5.62 

33.5 
14.3 
4.87 
5.90

Second-feet 
(mean).

11.1 
17.9 
21.2 
8.70 

51.8 
22.1 
7.54 
9.13

Total run-off.

Million 
gallons.

215 
361 
424 
163 

1.040 
429 
151 
177

2,960

Acre- 
feet.

658 
1.100 
1.300 

500 
3.190 
1.320 

463 
543

9,070

PELEKUNU STREAM NEAR PELEKUNU, MOLOKAI.

LOCATION. Half a mile above confluence with Lanipuni Stream, 2 miles south of 
Pelekunu landing, 6 miles north of Kamalo Village, and 12 miles by trail north 

west of Pukoo.
RECORDS AVAILABLE. December 1, 1919, to June 30, 1920,
GAGE. Stevens continuous water-stage recorder.
DISCHARGE MEASUREMENTS. Made by wading or from suspension footbridge 1,000 

feet below station.
CHANNEL AND CONTROL. Stream bed rocky with scattered boulders. Banks steep 

and rocky. Control large boulders wedged into cleft in rock ledge, seldom shifts.
EXTREMES OP DISCHARGE. Maximum stage recorded, 5.67 feet at 4 p. m. March 22 

(discharge, 290 million gallons per day or 449 second-feet); minimum stage re 
corded, 1.65 feet at 10 p. m. March 7 ('discharge, 1.8 million gallons per day or 2.8 
second-feet).

DIVERSIONS. None.
REGULATION . None.
OBJECT OP STATION. To determine amount of water available for irrigating West 

Molokai.
UTILIZATION. Small amount being used for irrigation of taro. Most of flow wastes 

into sea.
ACCURACY. Stage-discharge relation permanent during the year. Rating curve well 

defined below 30 million gallons per day. Operation of water-stage recorder 
satisfactory. Records good.

Discharge measurements of Pelekunu Stream near Pelekunu, Molokai, during the year
ending June SO, 1920.

Date.

Dec. 4 
4 
5 

13 
15 

Feb. 14 
Mar. 17 
Apr. 22 
May 18

Made by  

B. F. Bush. ...................................................
J. E. Stewart.... ..............................................
.....do.........................................................
B. F. Bush....................................................
.....do.........................................................
.....do.........................................................
.....do.........................................................
.....do.........................................................
.....do.........................................................

Gage 
height
(feet).

2.41 
2.07 
1.89 
1.80 
1.78 
1.84 
1.92 
2.00 
1.78

Discharge.

Second- 
feet.

21.5 
7.3 
4.2 
4.0 
3.9 
5.1 
5.9 
6.9 
4.0

Million 
gallons 

per day.

13.9 
4.7 
2.7 
2.6 
2.5 
3.3 
3.8 
4.5 
2.6
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Daily discharge, in million gallons, of Pelekunu Stream near Pelekunu, Molokai, for 
the year ending June SO, 1920.

Day.

1............ ...".............................
2............................................
3............................................
4. ...........................................
5............................................

6............................................
7............................................
8............................................
9............................................
10............................................

11.. ..........r... ............................
12. ...........................................
13......................................;.....

14..........................................
15............................................

16............................................
17............................................

19............................................
20............................................

21.......................................... .
22............................................
23............................................
24. ........................................
25............................................

26............................................
27............................................
28............................................
29............................................
30............................................
31............................................

Dec.

2.3
2.3
2.3
9.5
3.6

3.8
3.1
3.0
2.9
3.3

3.2
2.9
2.7
2.6

2.5

2.5
2.5

61
7.4
5.2

7.1
9.3
7.3
13.6
11.6
18.3

Jan.

9.3
7.8
6.2
6.8
8.5

25
10.5
7.4
6.4
6.0

5.6
8.3
5.8
5.0
4.6

4.5
28
10.5
7.4
6.4

5.7
8.5
5.7
5.2
4.8

4.5
4.8
4.2
4.0
3.9
3.7

Feb.

3.6
3.5
3.4
3.3
3.3

3.1
3.1
3.2
3.2
3.4

3.0
2.5

2.4
2.6
2.6 
2.3
2.3

2.3
2.8
3.5
2.4
2.2

2.2
2.1
2.2
2.3

Mar.

2.1
2.0
2.0
2.0
2.0

2.0
2.0
4.5
3.0
2.3

16.3
5.0

21
5.0
3.9

3.5
4.1

24
27

14.4
55
37
33
34

20.0
12.6
9.8
8.0
7.6
6.4

Apr.

7.4
6.5
6.2
6.2
6.9

' 6.4
5.4
4.6
4.3
4.2

4.2
5.6
5.7
4.1
3.7

3.5
3.3

18.6
8.0

5.4
4.5
17.5
8.7
6.4

5.7
5.1
5.4
4.6
4.2

May.

4.1
3.8
3.6
3.5
3.4

3.3
3.1
3.0
3.3
2.9

3.1
2.9
2.8
3.0
3.0

3.0
2.9

2.6
2.6

2.5
2.5
2.5
2.5
2.5

2.4
2.3
2.3
2.3
2.3
6.4

June.

5.1
3.5
3.2
2.9
3.3

2.6
2.4
2.3
2.5
3.3

2.3
2.9
6.2
3.1
9.4

4.8
8.7

3.3
2.7

2.5
2.5
2.4
2.3
2.3

2.2
2.2
2.2
2.2
3.3

NOTE. Dec. 15-19, recorder not working properly; discharge estimated at 2.7 million gallons per day. 
Feb. 11-13 clock was run down; discharge estimated at 4.2 million gallons pet day by comparison with 
records of discharge for other Molokai streams.

Monthly discharge of Pelekunu Stream near Pelekunu, Molokai, for the year ending
June SO, 1920.

Month.

April..........................
May..........................

The period.. ............

Discharge.

Million gallons per day.

MaxiTTUlT"!

61
28

55 
18.6 
6.4 
9.4

Minimum.

2.3 
3.7 
2.1 
2.0 
3.3 
2.3 
2.2

Mean.

6.75 
7.58 
2.94 

12.2 
6.33 
3.00 
3.44

Second-feet 
(mean).

10.4 
11.7 
4.55 

18.9 
9.79 
4.64 
5.32

Total run-off.

Million 
gallons.

209 
235 
85.4 

379 
190 
93.1 

103

1,290

Acre- 
feet.

642 
721 
262 

1,160 
583 
285 
317

3,970

LANIPUNI STREAM NEAR PELEKUNU, MOLOKAI.

LOCATION. Half a mile above confluence with Pelekunu Stream, 2 miles south of
Pelekunu landing, 6 miles north of Kamalo Village, and 13 miles by trail northwest
of Pukoo.

RECORDS AVAILABLE. December 1,1919, to June 30,1920. 
GAGE. Stevens continuous water-stage recorder. 
DISCHARGE MEASUREMENTS. Made by wading or from suspension footbridge 200 feet

below gage. 
CHANNEL AND CONTROL. Channel rocky and boulder strewn, banks high and rocky.

Control boulders and gravel. Shifts during extreme floods.
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EXTREMES OP DISCHARGE. Maximum stage recorded, 3.00 feet at 6.15 a,, m. March 13
(discharge, 312 million gallons per day or 483 second-feet); minimum stage recorded,
0.69 foot at 11.30 p. m. December 22 (discharge, 2.0 million gallons per day or 3.1
second-feet). 

DIVERSIONS. None. 
REGULATION . N one. 
OBJECT OP STATION. To determine amount of water available for irrigating West

Molokai. 
UTILIZATION . Small amount being used for irrigation of taro. Most of flow wastes into

sea. 
ACCURACY. Stage-discharge relation permanent during year. Rating curve fairly

well defined between 2 and 10 million gallons per day. Operation of water-stage
recorder satisfactory. Records good.

Discharge measurements of Lanipuni Stream near Pelekunu, Molokai, during the year
ending June 30, 1920.

Date.

Dec. 1 
4 
5 

12 
14 

Feb. 14 
Mar. 17 
Apr. 22 
May 18

Made by  

B. F. Rush....................................................
.....do...............................................'...........
J. E. Stewart.. .................................................

.....do..........................................................

.....do..........................................................

B.F.Rush..... ......... ......................................
.....do.........................................................

Gage 
height 
(feet).

0.75 
.82 
.74 
.72
.71 
.75 
.78 
.78 
.72

Discharge.

Second- 
feet.

3.0 
6.0 
3.8 
3.6 
3.4 
3.8 
3.6 
4.2 
2.9

Million 
gallons 

per day.

1.95 
3.9 
2.4 
2.3 
2.2 
2.4 
2.3 
2.7 
1.9

Daily discharge, in million gallons, of Lanipuni Stream near Pelekunu, Molokai, for the
ydter-ending June 30,1980.

Day.

1. ...........................................
2............................................
3............................................
4............................................
5............................................

6............................................
7............................................
8............................................
8............................................
10............................................

11............................................
12.. ................. rf............... .........
13............................................
14............................................
15............................................

16............................................
17............................................
10

19............................................
20............................................

21............................................
22............................................
23............................................
24
25............................................

26............................................
27............................................
28............................................
29............................................
30............................................
31............................................

Dec.

2.8
3.0
2.8
8.1
2.8

2.6
2.6
2.6
2.7
2.7

2.6
2.6
2.6
2.6
2.4

2.7
2.4
2 4
2.2
2.1

2.1
2.1

85
7 3

3.4

4.0
7.5
6.3

25
18.6
27

Jan.

7.2
5.4
4.5
4.5
4.3

14.2
5.9
4.5
4.0
3.6

3.4
3.6
3.2
3.2
3.2

3.2
15.7
4.7
4.3
3.6

3.4
4.1
3.4
3.6
3.3

3.0
3.0
3.0
3.2
o n

3.0

Feb.

2.8
2.8
2.7
2.6
2.7

2.7
2,6
2.6
2.7
2,8

2."?

2.7

2.6
2.7
2.8
2.6
2.6

2.6
3.7
3.4
2.7
2 4

2.4
2.6
2.6
2.8

Mar.

2.4
2.4
2.4
2.6
2.4

2.4
2.2
4.8
3.0
2.7

3.6
3.4

24
4.0
3.6

3.3
4.0
6.1

68
61

17.2
77
42
33
39

14.8
7.9
6.2
5.2
4 O

4.5

Apr.

4.5
4.3
4.1
4.3
6.8

5.0
4 Q

3.3

3.3
4.3
3.8
3.2
3.0

2.8
2.8
3.2

13.0
5.0

3.4
3.4

36
6.2
4.7

4.0
3.6
3.4
3.3
3.2

May.

3.Q
3.0
3.0
3.0
2.8

2.7
2.6
2.6
2.7
2.6

2.7
2.7
2.6
2.7
3.0

2.8
2.7
2.7
2.6
2.6

2.4
2 4
2.2
2 1
2.1

2.1
2.2
2.2
2.2
2.4
2.7

June.

3.3
2.7
2.8
2.6
2.6

2.2
2.2
2.4
2.6
3.0

2.2
2.8
4 Q

2.8
6.2

4.0
7.6
3.8
3.2
2.8

27
2.6
2.4
2.6
2.4

2.2
2.4
2.6
2.2
3.4

NOTE. Feb. 11-13 clock run down; discharge estimated by comparison with records of discharge for 
other Molokai streams, at 3.0 million gallons per day.
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Monthly' discharge of Lanipunu Stream near Pelekunu, Molokai, for the year ending
June SO, 1920.

Month.

January. ......................

March........................
April..........................
May. ..........................
June..........................

The period. .............

Discharge.

Million gallons per day.

Maximum.

85 
15.7 
3.7 

77 
36 
3.0 
7.6

Minimum.

2.1 
3.0 
2.4 
2.2 
2.8 
2.1 
2.2

Mean.

7.92 
4.59 
2.76 

14.8 
5.34 
2.58 
3.07

Second-feet 
(mean).

12.3 
7.10
4.27 

22.9 
8.26 
3.99 
4.75

Total run-off.

Million
gallons.

246 
142 
79.9 

460 
160 
80.1 
92.2

1,260

Acre- 
feet.

753- 
437 
246 

1.410 
492 
245 
283

3,870

WAIKOLTJ STREAM AT PIPE-LINE CROSSING, NEAR KALATJPAPA, MOLOKAI.

LOCATION. At elevation of 300 feet, 1 mile above mouth of stream and 5 miles south 
east of Kalaupapa.

RECORDS AVAILABLE. June 2, 1919, to June 30, 1920.
GAGE. Stevens continuous water-stage recorder.
DISCHARGE MEASUREMENTS. Made by wading
CHANNEL AND CONTROL. Stream bed sand, gravel, and boulders. Right bank 

steep and rocky. Left bank is overflowed at high stages. Control is concrete 
casing to 8-inch water main and is permanent.

EXTREMES OF DISCHARGE. Maximum stage recorded, 7.61 feet at 6.10 p. m. April 19 
(discharge, 538 million gallons per day or 832 second-feet); minimum stage recorded, 
3.91 feet at 10 p. m. June 9, 1920 (discharge, 3.8 million gallons per day or 5.9 
second-feet),

DIVERSIONS. Intake ditch to Kalaupapa water supply diverts about 2.5 million 
gallons per day at elevation of about 500 feet. Some of this water returns to the 

' stream just below the station.
REGULATION. By diversion only.
OBJECT OF STATION. To determine amount of water available for proposed power and 

irrigation project for leper settlement.
UTILIZATION. Part of water used for irrigation of taro. Remainder wastes into sea.
ACCURACY. Stage-discharge relation permanent. Rating curve well denned between 

4 and 50 million gallons per day. Operation of water-stage recorder unsatisfac 
tory until March 3. Records good when recorder was operating.

.Discharge measurements of Waikolu Stream at pipe-line crossing, near Kalaupapa, 
Molokai, during the year ending June 30,1920.

Date.

Aug. 10 
Nov. 3 
Dec. 8 
Har. 6 

13 
Apr. 2 

28 
June 30

Made by 

.....do..........................................................

.....do..........................................................

.....do..........................................................

.....do..........................................................

.....do..........................................................

.....do..........................................................

height 
(feet).

3.97 
3.94 
3.94 
3.92 
4.70 
3.96 
3.96 
3.93

Discharge.

Second- 
feet.

8.9 
7.4 
5.3 
6.7 

68 
7.5 
7.2 
6.6

Million 
gallons 

per day.

5.8 
4.8 
3.4 
4.3 

44 
4.9 
4.6 
43
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Daily discharge, in million gallons, of Waikolu Stream at^pe-line Grossing, neoq Kalau* 
papa, Molokai, for the year ending June 80,1920.

Day.

1....
2....
3....
4....
5....

6.... 
7....
8....
9....

10....

11....
12....
13....
14....
15....

July.

6.4
6.4
7.9
6.4
6.4

5.7 
6.1
5.7
5.7
5.4

5.4
9 4

7.1
7.1

10.6

Aug.

8.6
8.3

Mar.

4.5
4.5
4.5

4.1
4.1
4.8
5.1
4.8

5.4
6.7

64
6.4

12.8

Apr.

5.7
5.4
5.4
5.4
5.7

6.4
5.7
5.4
5.4
5.1

5.1
5.1
6.4
5.7
5.4

May.

5.7
5.4
5.4
5.4
5.7

5.4 
5.4
5.4
5.4
5.4

5.4
5.4
5.1
5.4
5.4

June.

6.1
6.1
5.4
5.1
5.1

4.8 
4.8
4.5
4.1
4.5

4.8
4.5
7.»
5.1
as

Day.

16.....
17.....
18.....
19.....
20.....

21..... 
22.....
23...^.
24.....
25.....

26..:..
27.....
28,
29.....
30.....
31.....

July.

6.4
5.7
5.7
9.4
7.1

9.0 
8.6
flU
6.1
6.7

7.1
10.2
11.9
6.4

10.2
9.0

Aug.

...: ...

Mar.

6.7
5.4

, 6.1
58
47

14.1 
43
24  
27

. 20

12.4
7.9
7.1
6.7
6.1
5.7

Apr.

5.4
5.1
5.1

73
12.8

6.7 5.7
33
8.3
8.7

5.7;
5.4
5,4
5.4:
5.7

May.

5.7
5.7"5.7

. 5.7
5.1

6.1 
S.1

. 5.1
4.8

-4.8

. 4.8
5.1
4.8

,4.8
4.5

 JL1.

June.

8.3
8.3

.J8.7
' 5.1

4.8

4.5 
4.5
4.5
4.5

T 4.5

4.5
A K

4.5
4.5
4.8

NOTE. Mar. 1-2, recorder not working and discharge estimated at 4.5 million gallons per, day.

Monthly discharge of Waikolu Stream at pipe-line Grossing, near Kalaupapa, Molokai, 
for the year ending June SO, 1920.

Month.

July.. ....................

October. ......................

March ..
April..........................
May...........................

Discharge.

Million gallons per day.

Maximum.

", ?

64 
73
5.7 
8.3

Minimum.

5.4

4.1 
5.1 
4.5 
4.1

Mean.

7.24 
8:00 
6.00 
6v50 
5.50 
6.00 
8.00 
6.50 

14.1 
9,09 
5.26 
5.32

 ' 7.31

Second-feet 
{mean).

11.2 
' ' - 12.4 

9.28 
10. 1 
8.51 
9.28 

12.4 
 10.1  '2i-: 8-
141
8.14 
8.23

11.3

Total run-off.

Million 
gallons.>

224 
5 <»24S 

a ISO 
02& 
«166 
<»18«i 
a 248*m '< «te'

i ' 278" 
163 
160

2,680

r 'Aere- 
. feet.

689 
761 
552 
618 
506 
517 
761 
578 

'' . 1,340 
1 837 

500 
490

8,200

a Estimated from rainfall data and comparison with records of discharger of adjacent streams. 

MISCELLANEOUS MEASUREMENTS. ,

Measurements of streams and ditches on the island of- Molokai at 
points other than regular gaging stations are listed below.

Miscellaneous measurements on Molokai during the year ending June SO,

Date.

Aug. 7

7 
7 
7 
7 
9

9

Stream. Locality.

...,. do...... .............. ......................
400 feet above Junction with Pohafculoa, ttesur'

\V 9ll&U ' :

125 feet above junction with Papalaua. near 
Wailau. ....

Discharge.

Second- 
feet

0. 15 
.03 
.04 
.09 
.09 

47.5

13.5 
1.9

Million 
gallons 
per day.

0.09 
.02 
.03 
.06 
.06 

31

8.7 
1.2
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Mueellaneons measurempnte tin Motokai during the year ending June 30,19%0 Contd.

Date.

A ZL& 0

9 

9

* 10

10
10

10

10

10

10

11

11
n
11 

- it
i-i
11
11

, 11
11
11

. 11
, 12

12
NOV. 1

1
1
1
1

4

Dec, 8
8

8

Mar. 6

6

Apr. 2

2

2

3
28
28

June 30

Stream.

Wailau...
.....do.....................

Tributary of Wailau from 
left.

waiki.

.:... do.. ...................

.....do.....................

.....d«.. ...................

intake ditch.

wastewaiy. .

kolu Stream,

.....do.....:...............

....'.do.....................

Pelekunu tributary from 
right. 

Pilipilau... .................
T^minmli . .   -

....do.....................
Pelekunu tributary from

left.

kunu. 
Littto Springs Branch of

Pelekunu. 
Pelekunu tributary from

right. 
Papalina... ...... tJ . .......
Right Branch of Weweai. . .
Left Branch of Weweai. ....

.....do.....................
Pilipflau. ..................
Larupuni. ......... ... ,

left.

wasteway at pipe-Iittera* : 
take. 

Wiflkolti. ...<...,..... ,.!....
Kalaupapa water supply

inta^Wtch. ,. ,

wasteway at pipe-line in 
take.

intake ditch.

wasteway at pipe-line in 
take. 

Waikolu... ................
.....do.....................

intake ditch. 
Kalaupapa water supply

wasteway at pipe-line in 
take. 

Waikolu. ..................
.....do.....................
Kalaupapa water supply

wasfeway at pipe-line in 
take. 

.....do.....................

Locality.

Wailau. 
Near mouth and about 1 mile from Wailau 

landing.

near Kalaupapa.

, near Kalaupapa.

from mouth, near Kalaupapa. 
"Nfea.r K&lfvnpftpA - . .  ,  -,--..

of Kanaka and Kuikuiakea streams, near 
Peleknhu.

Pilipilau Stream, near Kalaupapa.

ditches, near Palekunu. 
Midway between Kanaha and Pilipilau streams, 

near Pelekunu. :

Pelekunu. .   .

Below Big Springs Branch, near Pelekunu .......

Kanaha and Kuikuiakea streams, near Pele 
kunu.

.....do..........................................
Opposite Lanipuni, near Pelekunu. . ...... ..

.....do..........................................

.....do..........................................

.....do..........................................

.....do..........................................

.....do..........................................

Disci

Second- 
feet

67
Af> <;

.85 

3.2
.4

7.7

7.2
8.6

1G 9

4.2

1.55

2.6

13,0

Q Q

23.2

.10 

1.4
6.6

a d
.07

2.0

.40

.10

.35

.12
1.75
4,6

6.0
.95

4.1
,2

1.2

4.7
3.4

.9

2.8

.8

5.5
4.4
2.9

1.15

14 4
4 a
1.1

LO

targe.

Million 
gallons 
per day.

43 1
27.5

.55 

2.0
.25

5.0

4 7
5.6

U Q

2.7

1.0

1.65

8 4

6.4

15.0

.Oft

4.2

5.4
.05

1.3

.25

.06

.25

.08
1JL
2.9

3.9
.6

2.6
.15

.8

3.0
2.2

.6

1.85

.5

3.55
2.8
1.9

.75

9.3
3.1
.7

.65
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ISLAND OF HAW AH.

OLAA FLUME AT KATJMANA, NEAR HTLO, HAWAII.

LOCATION. 1,000 feet above house of Olaa Sugar Co.'s ditchman at Kaumana and 7 
miles by road above Hilo.

RECORDS AVAILABLE. December 2, 1917, to April 18, 1920. Station discontinued 
November 24,1920, but record unreliable after April 18,1920.

GAGE. Stevens continuous water-stage recorder.
DISCHARGE MEASUREMENTS. Made from foot plank across flume 5 feet above gage.
CHANNEL AND CONTROL. Channel is semicircular Armco metal flume 45 inches in 

diameter, straight for several hundred feet above and below station. Control is 
bottom of flume, not well defined but permanent.

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 1.77 feet at 6 a. m. 
August 11 (discharge, 16.3 million gallons per day or 25.2 second-feet); minimum 
stage recorded during year, 0.57 foot at 6 p. m. January 23 (discharge, 1.1 million 
gallons per day or 1.7 second-feet).

1917-1920: Maximum stage recorded, 1.77 feet at 1 p. m. April 3, 1918, and 
August 11, 1919 (discharge, 16.3 million gallons per day or 25.2 second-feet)^ 
minimum, stage recorded  0.07 foot at noon December 31,1917 (discharge, zero).

DIVERSIONS. None.
REGULATION. By'head gates.
OBJECT OF STATION. To determine amount of water diverted by flume.
UTILIZATION. For flumitig cane to Olaa Sugar Co.'s mill and for water supply for mill.
ACCURACY. Stage-discharge relation practically permanent during year. Rating 

curve fairly well defined above 1 millipn gallons per day. Operation of water- 
stage recorder unsatisfactory. Records fair when recorder was operating.

Discharge measurements of Olaa flume at Kaumana, near Hilo, Hawaii, during the year
ending June 30,

Date.

Feb. 22 
26

Made by  

.....do..........................................................

Gage

(feet).

0.66 
.62

Discharge.

Second- 
feet.

2.4 
1.9

Million 
gallons 

per day.

1.55 
1.2
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Daily discharge, in million gallons, of Olaa flume at Kaumnna, near Hilo, Hawaii, for the
year ending June 30, 1920.

Day.

1. ...................................
2....................................
3....................................
4....................................
5....................................

6....................................
7....................................
8....................................
9....................................
10....................................

11....................................
12....................................
13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20....................................

21....................................
22....................................
23....................................
24....................................
25....................................

26....................................
27....................................
28....................................
29....................................
30....................................
31....................................

July.

4.3
4.2
A 7

4.8
4.4

4.1
3.8
3.4
3.2
3.0

2.7
2.5
2.3
2 0

2.4

2 0
3.2
3.2
^ n
9 Q

2.8
3 n
4.1
4.1
4.0

4.3
4.6
5.1
7.0
8.8
8.8

Aug.

8.9
8.4
8.1
7.6
7.8

8.8
9.8

in i
12.8
16.0

13.8
11.6
11.0
11.8
11.6

10.6
10.0
10.4
10.8
10.0

10.8
10.8
10.2
12 2
13.0

12.0
11.2
10 A

12.2
11.4
10.6

Sept.

12.4
13.6
13.0
13.0
13.0

11.2
10.6
11.6
12.8
12.0

11.4
11.4
11.4
10.2
10.2

9 0

n 1

8.2
7.4
6.8

6.4
5.7
5.3
4.7
4.3

4.0
3.5
3.2
3.1
3.0

Oct.

3.0
3.0
2.7
2.5
2.2

2.1
2.3
8.6

11.6
.7.1

10.6
9.3
9.8
9.8
8.6

7.6
6.7

Jan.

2.4

2.3
2.3
2.1
1 Q
1.9

7.6
1.1
1.1

Feb.

1.2
1.3
1.4

Mar.

1.6
1.8
1.6
1.5
1.4

1.3
1.3
1.2
1.2
1 9

1.3
1.6
1.9
1 7
1.6

1.5
1.6
1.8
2.5
4.4

12.2
14.2
13.4
13.0
12.0

11.0
10.6
10.0
10.2
12.0
13.6

Apr.

13.4
13.0
12.6
12.6
13.2

11.6
&3
8.9
9.1

* 9.1

11.2
12.0
11.8
12.4
11.8

11.0
10.2
9.8

Monthly discharge of Olaa flume at Kaumana, near Hilo, Hawaii, for the year ending June
SO, 1920.

Month.

July...........................

Discharge.

Million gallons per day.

Maximum.

8.8 
16.0 
13.6 
14.2

Minimum.

2.2 
7.6 
3.0 
1.2

Mean.

3.99 
10.9
8.76 
5.36

Second-feet 
(mean).

6.17 
16.9 
13.6 
8.29

Total run-off.

Million 
gallons.

124 
337 
263 
166

Acre- 
feet.

380 
1,040

807 
510

WAXLTJKU RIVER HEAR HILO, HAWAII.

LOCATION. Below confluence of all main branches. 300 feet above intake of Hilo 
Electric Light Co. 's power canal and 1J miles above Hilo.

RECOBDS AVAILABLE. March 21,1911, to July 21, 1913, and January 2,1918, to Octo 
ber 19,1919. Station discontinued February 26,1920, but no rating after October 
19.

GAGE. Stevens continuous water-stage recorder. March 21, 1911, to July 31, 1913, 
Barret and Lawrence water-stage recorder at same location and datum.

DISCHARGE MEASUREMENTS. Made from cable or by wading.
CHANNEL AND CONTROL. One channel at all stages; straight for 200 feet above and 350 

feet below gage; right bank slopes gently; left bank steep and high. Control is 
concrete diversion dam and portal of power canal; permanent.
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EXTREMES OF DISCHARGE. Maximum stage recorded during year,16.15 feet at 3.30 
p. m. October 7 (discharge, 4,120 million gallons per day or 6,370 second-feet); 
minimum stage, 5.56 feet at 10.20 a. m. October 7 (discharge, 31 million gallons 
per day or 48 second-feet).

1911-1913; 1918-1919: Maximum stage recorded during period of record 24.5 
feet, high-water mark of flood February 19,1918 (discharge estimated from exten 
sion of rating curve, 9,000 million gallons per day or 13,900 second-feet); minimum 
stage recorded, 4.11 feet June 7,1912 (discharge, 21 million gallons per day or 32 
second-feet).

DIVEBSIONS. Hilo boarding school ditch and several plantation flumes divert small 
amount of water above station.

REGULATION. None.
OBJECT OF STATION. To determine amount of water flowing from Territorial lands.
UTILIZATION. For power, fluming sugar cane, and irrigation of taro.
ACCTTBACY. Stage-discharge relation permanent. Rating curve well defined.

Operation of water-stage recorder satisfactory. Records good. 
The following discharge measurement was made by Reid Jerman: 
February 23, 1920: Gage height, 6.96 feet; discharge, 24.8 second-feet ~or 16.0

million gallons per day.

Daily discharge, in million gallons, oj Wailuku River near Hilo, Hawaii, for the year
ending June SO,

Day.

1. ..............
2...............
3. .. ...........;
4...............

6...... ..........
7...............
8..... ...........
9...............
10...............

11...............
12...............
13...............
14. .............
15................

16. .............

July.

54
54
54

til

60
50
60
68

72

Aug.

Oft

90
on
96
132

154
132
142
655

1,010

565
334
294
222
206

190

Sept.

957
274

2,140
809
535

356
254
274
190
166

154
132
116
116
102

85

Oct.

45
40
40
36
34

38
436
146
85
85

76
68
64
60
57

57

Day.

17...............
18................
19...............
20...............

21...............
22...............
23...............
24...............
25...............

26...............
27...............
28...............
29...............
30...............
31...............

July.

57
54
50
50

50
90
68
57
81

96
85

161
142
108
124

Aug.

178
154
166
132

116
108
179
178
132

116
166
154
124
132
147

Sept.

80
72
68
64

60
57
57
54
50

47
45
45
60
50

Oct.

57
54
54

NOTE. July 1-7 no record, paper not feeding properly on recorder. Discharge estimated at 60 million 
gallons per day.

Monthly discharge of Wailuku River near Hilo, Hawaii, for the year ending June SO, 19W.

Month.

July...........................

October 1-19..................

Discharge.

Million gallons per day.

Maximum.

161 
1.010 
2,140 

436

Minimum.

50 
90 
45 
34

Mean.

71.3 
213 
249 
80.6

Second-feet 
(mean).

110 
330 
385 
125

Total run-off.

Million 
gallons.

2,210 
6,590 
7,470 
1,530

17,800

Acre- 
feet.

6,780 
20,300 
22.909 
4,700

54,700
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HILO BOARBING SCHOOL DITCH NEAE HILO, HAWAII.

LOCATION. 200 feet below upper crossing, of county road at Piihonua and 3J miles 
west of Hilo.

RECORDS AVAILABLE. February 23, 1918, to November 30, 1919. Station-discon 
tinued February 26, 1920, but no records of value after November 30, 1919.

GAGE. Gurley 8-day water-stage recorder.
DISCHAEGE MEASUREMENTS. Made by 3-foot sharp-crested weir with full con 

tractions.
CHANNEL AND CONTROL. Weir basin is pool about 10 by 20 feet having a set of baffles 

15 feet above weir to prevent velocity of approach.
EXTREMES OP DISCHARGE. Maximum stage recorded during year, 1.20 feet at 6 a. m. 

October 21 (discharge, 7.8 million gallons per day or 12.1 second-feet); minimum 
stage recorded during year, 0.27 foot at 2 p. m. October 7 (discharge, 0.9 million 
gallons per day or 1.4 second-feet).

1918-1919: Maximum stage recorded, 1.25 feet at 6.45 p. m. April 24, 1919, 
weir overflowed (discharge, approximately 8.3 million gallons or 12.8 second- 
feet); minimum stage recorded, 0.04 foot at 5 p. m. July 12, 1918 (discharge, 0.05 
million gallons per day or 0.08 second-feet).

DIVERSIONS. Ditch diverts from Wailuku River. One small diversion above 
station used rarely for fluming cane.

REGULATION. By spillways and check gate for diversion.
OBJECT op STATION. To determine amount of water diverted by ditch from Wailuku 

River, Territorial water.
UTILIZATION. For irrigation and for domestic supply.
ACCURACY. Stage-discharge relation permanent. Conditions at weir are good below 

a discharge of 2.2. million gallons per day. Above that point there is a slight 
velocity of approach. Operation of water-stage recorder satisfactory. Records 
good.

The following discharge measurement was made by Reid Jerman: 
February 26, 1920: Gage height, 0.50 foot; discharge 3.5 second-feet or 2.2 million

gallons per day.

Daily discharge, in million gallons, of Hilo Boarding School ditch near Hilo, Hawaii, 
far the year ending June 30, 1920.

Day.

1.......
2.......
3.......
4.......
5.......

6.......
7.......
8.......

10.......

11.......
12.......
13.......
14.......
15.......

July.

1.6
1.8
1.6
1.5
1.4

1.3
1.2
1.2
1.1
1.2

1.4
1.4
1.4
1.4
1.6

Aug.

1.4
1.4
1.4
1.4
1.6

1.7
1.7
1.7
2.2
2.7

2.5
2.3
2.2
2.0
2.0

Sept.

3.1
3.0
3.5
3.0
3.0

2.9
2.8
2.7
2.6
2.5

2.5
  2 4
2.3
2.2
2.1

Oct.

1,1
1.0
1.0
1.0
1.0

1.0
1.5
2 1
1.8
1.7

1.5
1.4
1.3
1.2
i ^

Nov.

2.1
1.9
1.7
1.5
1 4.

1.5
1.5
1.2
1.2
1.2

1.2
1.2
1.9
3.8
3.5

Day.

16.......
17.......
18.......
19.......
20.......

21.......
22.......
23.......
24.......
25.......

26.......
27.......
28.......
29.......
30
ot

July.

1.6
1.6
1.6
1.5
1.4

1.1
1.5
1.2
1.1
1.2

1.2
1.1
1.5
1.7
1.5
1.6

Aug.

2.0
2.0
2.0
1.9
1.8

1.7
1.7
2.0
2.1
2.0

1.9
2.0
Zl
2.0
2.0
2.4

Sept.

1.9
1.7
1.7
1.7
l.«

1.5
1.5
1.5
1.4
1.3

1.2
1.1
1.1
1.4
1.2

Oct.

1.6
1.6
1.5
1.5
3.0

6.0
4.1
3.8
4.0
3.5

3.0
3.0
3.0
2.7
2.4
2.4

Nov.

2.4
2.1
l.»
I' 7
ie
2.7
2.5
2.4
2.3
2.3

2.2
2.2
2.5
2.4
2.3
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Monthly discharge of Hilo Boarding School ditch near Hilo, Hawaii, for the year ending
June SO, 1920.

Month.

July..........................

October. ......................

The period. .............

Discharge.

Million gallons per day.

Maximum.

1.8 
2.7 
3.5 
6.0 
3.8

Minimum.

1.1 
1.4 
1.1 
1.0 
1.2

Mean.

1.40 
1.93 
2.08 
2.16 
2.04

Second-feet 
(mean).

2.17 
2.99 
3.22 
3.34 
3.16

Total run-off.

Million
gallons.

43.5 
59.8 
62.4 
67.0 
61.3

294

Acre- 
feet.

133 
184 
191 
205 
188

901

LOWER HAMAKTTA DITCH AT MAIN WEIR, NEAR KTTKtTIHAELE, HAWAII.

LOCATION. Just below portal of last tunnel from Waipio Gulch, half a mile south 
west of Pacific sugar mill, at Kukuihaele. The ditch diverts all ordinary run 
off from headwaters of Waipio basin below Upper Hamakua ditch.

RECORDS AVAILABLE. July 18, 1910, to June 30, 1920.
GAGE. Watson water-stage recorder.
DISCHARGE MEASUREMENTS. Measured by weir consisting of six 5-foot panels, sharp 

crested and with a good stilling basin above. Current meter measurements made 
in ditch below weir have checked determination by weir formulas within 2 per 
cent.

EXTREMES OF DISCHARGE. See monthly-discharge table.
ACCURACY. Records good.
COOPERATION. Records furnished by the Hawaiian Irrigation Co.
UTILIZATION. For irrigation of sugar cane and for domestic supply.
OBJECT OP STATION. To determine amount of water diverted by ditch from the 

Waipio basin below the Upper Hamakua ditch.

Daily discharge, in million gallons, of Lower Hamakua ditch at main weir, near Kukuih&ele, 
Hawaii, for the year ending June SO, 1920.

Day.

1..............
2... ...........
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

July.

35.5
47.6
346
36.1
44.3

32.3
29.3
28.7
28.7
33.8

37.9
30.5
30.5
39.2
42.0

37.0
31.7
28.9
28.9
29.1

33.1
42.0
36.3
32.2
39.2

39.0
37.8
40.3
SO Q

36.1
At) A

Aug.

32.7
41.1
38.1
40.4
41.7

42.0
40.1
46.3
37.6
37.7

48.2
42.9
45.5
36.5
42.7

32.7
43.4
38.1
47.5
40.0

35.1
32.8
48.2
45 7
39.3

39.4
41 i
38.7
43.2
53.2
50.3

Sept.

39.6
40.2
51.2
40.0
38.9

34.9
34.8
35.9
342
35.6

35.9
33.0
32.9
32.3
31.5

29.9
9O Q

29.9
29.9
9O O

9Q O

29.5
29.3
9Q ^
9O ^

29.3
28.7
28.7
29.1
28.7

Oct.

28.4
28.7
28.4
'28 1
28.1

27.3
28.1
27.7
27.5
27.5

27.1
27.2
26.5
26.3
26.3

25.8
25.8
25.8
26.5

27.2
27.2
26.5
OK O

25.8

26.3
25.2
25.2
25.2
25.2
OK 0

Nov.

26.3
26.6
29.1
26.3
25.8

25.8
26.1
25.8
25.8
25.5

34 2

29.3

29.9

29.9
27.1
26.5
25.9
25.2

25.2
25.2
25.2
24.6
9d. ft

24.3
f)A 9

24.6
9d. 1

24.1

Dec.

23.7
23.5
23.5
29.4
31.1

28.1
1R O
25.6
25 4
246

24.3
24.1
24.1
24.1
23.5

23.5
23.5
23.5
23.5
23.5

23.2
22.9
31.6
KA Q

36.2

28.1
Q7 A

47.6
42.0
42.0
d.9 ft

Jan.

44.1
43.7
41.5
34.9
32.1

32.2
35.3
33.4
29.9
28.9

29.3
29.5
28.7
28.4
27.9

26.9
26.9
28.1
27.9
26.2

25.2
30.0
34.6
32.8
9O ft

27.3
26.3
25.4
25.2
25.2
24 9

Feb.

24.4
24.2
24.1
24.1
23.5

23.5
23.5
23.5
23.1
22.9

23.0
26.4
24.6
30.1
25.6

24.2
9-i 1

34.9
27.9
23.7

9Q 1

35.8
31.0
26 9
04, c

24.2
28.1
25.6
26.7

Mar.

29.5
25.2
23.9
22.7
23.3

30.6
34.6
27.5
25.2
24.4

23.7
23.3
24.5
22.9
22.5

22.4
21.8
27.9
39.7
40.5

34.3
32.0
34.2
33.5
33.6

32.3
33.6
32.1
oa A
28.3
29.2

Apr.

30.0
32.8
33.2
33.6
33.2

33.7
34.0
33.8
33.9
33.1

33.7
32.1
30.8
33.3
33.7

32.1
31.1
29.5
28.3
27.4

26.8
26.3
28.8
32.7
29.4

27.8
26.7
26.1
25.8
25.5

May.

25.2
25.5
244
243
24.1

23.8
23.9
245
26.0
25.2

24.2
23.2
23.6
23.2
23 1

23.2
22.9
22.6
22.6
22.9

22.6
22.4
22.1
Of Q

21.8

21.8
21.8
21.5
21.5
21.5

June.

21.4
21.5
21.1
21.8
21.3

21.3
21,4
21.4
21.4
21.8

30.8
27.9
26.4
35.5
26.0

22.9
26.5
36.8
30.4
25.3

242
26.8
245
23.2
22.6

22.6
23.4
22.4
22.4
30.7
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Monthly discharge of Lower Hamakua at main weir, near Kukuihaele, Hawaii, for the 
year ending June 30, 1920.

Month.

July...........................

January .......................

March....
April..........................
May..........................
June ..........................

Discharge.

Million gallons per day.

Maximum.

47.6 
53.2 
51.2 
28.7 
34.2 
54.9 
44.1 
35.8 
40.5 
34.0 
26.0 
36.8

54.9

Minimum.

28.7 
32.7 
28.7 
25.2 
24.1 
22.9 
24.9 
22.9 
21.8 
25.5 
21.3 
21.1

21.1

Mean.

35.6 
41.4 
33.1 
26.7 
26.6 
29.3 
30.4 
26.0 
28.6 
30.6 
23.2 
24.9

29.7

Second-feet 
(mean).

55.1 
64.1 
51.2 
41.3 
41.2 
45.3 
47.0 
40.2 
44.3 
47.3 
35.9 
38.5

46.0

Total run-off.

Million 
gallons.

1,100 
1,280 

992 
828 
797 
907 
942 
764 
888 
919 
718 
746

10,900

Acre- 
feet.

3,390 
3,940 
3,050 
2,540 
2,450 
2,790 
2,890 
2,310 
2,720 
2,820 
2,210 

^2,290

33,400

UPPER HAMAKTTA BITCH AT PUTTALALA AND RESERVOIR NO. 3 WEIRS, NEAR
J&UKUIHAEIiE, HAWAII.

LOCATION. Puualala weir is in Lalakea tract, adjacent to forest reserve and close to 
Kaala Mountain and Pacific sugar mill fence. Reservoir No. 3 weir is on a branch 
from main ditch just before it enters reservoir No. 3, about 1 mile south of Puua 
lala or main weir.

RECORDS AVAILABLE. January 1, 1913, to June 30, 1920. Recoids given herewith 
show the combined flow of the main ditch and its diversion to reservoir No. 3 
which occurs above the main weir.

GAGE. Watson water-stage recorder at each weir.
DISCHARGE MEASUBEMENTS. Made by sharp-crested weirs with good stilling basins 

above.
EXTREMES OF DISCHARGE. See monthly-discharge table.
DIVERSIONS. This ditch diverts all ordinary run-off from upper headwaters of Waipio 

Gulch.
OBJECT OF STATION. To determine amount of water diverted by ditch from Terri 

torial lands.
UTILIZATION. For irrigation of sugar cane and for domestic supply.
ACCURACY. Records good.
COOPERATION. Records furnished by Hawaiian Irrigation Co.
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discharge, in million gallons, of Upper Hamafcua ditch at Puualala and reservoir 
No. § weirs, near l£uku$haele, Hawaii, for the year ending June SO, 1920.

Day.

1.. ............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10t .. ...........

11..............
12..............
13..... .........
14..............
15..............

16..............
17..............
18........... ..
19........ .ao..............
21..............
22......... ....
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
81..............

Jury.

16.9
33.7
9.3

14.8
19.0

8.7
7.2
4.3
3.8

18.7

14.5
7.7
6.7

36.5
32.7

14.2
7.2
6.1
4.5
2.7

21.5
28.4
10.7
6.6

23.8

23.6
26.1
33.8
17.7
2L1
09 K.

Aug.

9.8
30.8
22.7
31.9
23.1

20 4
22.6
21.2
8.3

21.1

37.7
25.2
27.7
9.7

82.1

20.5
22.2
21.6
31.4
13.6

7.0
6.9

31.0
28.9
12.7

19.5
2a,3
15.6
95 J.

32.2
97 O

Sept.j

21.61
16.7
22.4
14 9

13.7

7.3
A \.

5.1
6.6

7.6
3.5
2.6
2.0
1.9

M
1.5
1.3
1.2
1.2

H

g
A

4

.!!

.it

Oct.

0.7
.7
.6
.6
.5

.4

.4

.2

Nov.

2.5
3.0

4.5
8.1
5.2
5.0
2.8

2.8
2.0

Dec.

18.5
34.5
4ft 9

45.1
40 0

Jan.

26.7
28.2
8.7
0 ft
5.4

3.2
6.2
4 ft

3.0
2.0

4.8
5.2
4 9

2.3
1.6

2.1
2.5

19.3
5.3
2.4

1.5
9Ji 1
37.0
17 A

6.3

3.0
2.2
3.1
1.1
.7

Feb.

as
.5
.5
.5
.4

.4

.3

.2

.2

.2

.2

.3

.5
3.8
1.6

.8
1.3

16.2
5.2
3.8

10.0
19.8
14.7
10.4
3.7

1.7
6.1
4.5
3.5

Mar.

4.8
3.3
1.9
1.3
1.3

27.5
22.8
6.8
1.9
2.3

1.6
1.3
1.1
.9
.7

.6

.5
4.5

23.3
35.4

39.1
14.6
18.9
32.9
53.8

29.7
10.3
5.6
3.0
2.2
4.1

Apr.

5.9
22.2
22.8
35.7
35.5

26.8
29.7
51.3
20.6
7.3

21.0
11.7
23.1
42.3
24.3

9.4
6.8
3.9
2.2
1.9

1.6
1.4
9.3

1L4
6.5

3.6
2.3
1.7
1.7
1.5

May.

0.9
.9
.7
.4
.3

.4

.4
1.3
2.8
1.3

1.2
1.2
1.4
1.1
1.0

.9

.9

.8

.8

.7

.6

.6

.6

.4

.4

.4

.4

.4

.4

.3

.1

June.

1.4

22.2
9.1
6.1

26.3
11.1

4.1
11.4
15.0
10.6
3.«

3.1
5.0
2.7
1.4
.6

.2

.1

.4

.5
9.2

NOTE. No discharge on. days for rthich discharge is not given.

Monthly discharge of Upper Bamakua ditch at Puualala and reservoir No. S weisrs, near 
KukuiMele, Ipawaii, for the year ending June SO, 1920.

Month.

July........ ...................
August........................
September ....................

November (9 days)... . ........
December (5 days).. ..........
January.......................
February.....................
March...
April..........................
May...........................

The year (287 days).....

Discharge.

Million gallons per day.

Maximum.

36.5 
37.7 
22.4

.7
: 8.1

46.1 
37.0 
19.8 

; 53.3 
. 51.3 
1 2.8 

26.3

53.3

MjnliniiTn.

2.7 
6.9 
.8 
.2 

2.0 
18.5 

.7 

.2 

.5 
1.4 
.1 
.1

.1

Mean.

16.3 
21.9 
5.13 
.51 

3.99 
35.7 
7.86 
3.87 

11.5 
14.8 

.77 
6.86

  10.0

Second-feet 
(mean).

25.2 
33.9 
7.94 
.79 

6.17 
55.2 
12.2 
5.99 

17.8 
22.9 

1.19 
10.6

15.5

Total run-off.

Million 
gallons.

504 
678 
154 

4.1 
35.9 

178 
244 
112 
358 
445 
24.0 

144

2,880

Acre- 
feet.

1.550 
2080 

472 
13 

110 
547 
748 
344 

1.090 
1.360 

73 
442

8,830
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KEHENA DITCH NEAR KOHALA, HAWAII.

LOCATION. At old Honokane weir, just below head of West Branch of Honokanenui 
Gulch, 13 miles by trail southeast of Kohala Ditch Co.'s headquarters at Hawi 
and 15 miles by road and horse trail southeast of Kohala post office.

RECOBDS AVAILABLE. December 28, 1917, to November 30, 1919. Station dis 
continued February 25, 1920, but no record of value after November 30, 1919.

GAGE. Stevens 8-day water-stage recorder.
DISCHARGE MEASUREMENTS. Made from a plank across ditch 100 feet above old weir.
CHANNEL AND CONTROL. Weir basin has concrete walls and is about 25 feet long and 

20 feet wide. Control is old wooden weir of three 5-foot panels, with imperfect 
contractions and no longer sharpcrested.

EXTREMES OP DISCHARGE. Maximum stage recorded during year, 1.40 feet at 9.40 
p. m. August 31 (discharge, 64 million gallons per day or 99 second-feet); min 
imum stage recorded, ditch frequently dry.

1917-1920: Maximum stage recorded 2.16 feet at 8.15 p. m. January 27, 1918 
(discharge, 113 million gallons per day or 175 second-feet); (revised data) min 
imum stage recorded, ditch frequently dry.

DIVERSIONS. Ditch diverts water from about 22 small streams*
REGULATION. By head gates.
OBJECT OP STATION. To determine amount of water diverted from Territorial lands.
UTILIZATION. For irrigation of sugar cane.
ACCURACY. Stage-discharge relation permanent. Rating curve well defined above 

0.5 million gallons per day. Operation of water-stage recorder fairly satisfactory, 
but observer failed to note gage height when changing records after September 
28, and neglected to keep recorder going from October 4 to December 26. Staff 
gage readings used September 28 to November 30. As'ditch was dry during 
much of this time, records are good as far as published.

Discharge measurements of Kehena ditch near Kohala, Hawaii, during the year ending
June 80,1920.

Date.

July 3 
Feb. 25

Made by 

H. A. R.Austin. ..............................................
J. E. Stewart.. .................................................

Gage 
height
(feet).

. 0.27 
.13

Discharge.

Second- 
feet.

7.1 
1.9

Million 
gallons 

per day.

4.6 
1.25

Daily discharge, in million gallons, of Kehena ditch near Kohala, Hawaii, for the year
ending June 80,1920.

Day.

1. ..............
2...............
3...............
4...............
5...............

6...............
7...............
8...............
9...............

10...............

11...... ..
12...............
13...............
14.............
15...............

July.

6.6
14.9
4.5
5.5
8.1

3.0
2.0
1.1
.7

5.7

5.8
2.0
4.4

28
22

Aug.

5.0
8.8
S 4.

18.4
U s

10.4
9.0
9.8
4.5

13.2

Of

19 Q
97

6.6
9O

Sept.

26
10.1
99

8.1
7 5

4.2
3.0
9.6
4 9

2.6

9 A
1 S
1 Q

.7

Nov.

1.3
.7

Day.

16...............
17...............
18...............
19...............
20...............

^\. ..............
22...............
23...............
24...............
25...............

26...............
27...............
OQ

9Q

30...............
01

July.

5.5
2.2
.8
.4

21
30
4.7
2.4

24

15.9
24
23
10.2
14.0
11.6

Aug.

15.8
17.7
10.1
22
7.8

5.2
4.0
9.0
8.8
4.2

6.4
9.4
7.8

26
25
36

Sept.

.7

.4

.4

.3

.2

.2

.1

.05

.05

.05

Nov.

9.1

NOTE. No flow Sept. 26 to Nov. 11 or Nov. 17-30.
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Monthly discharge of Kehena ditch near Kohala, Hawaii, for the year ending June SO, 1920.

Month.

July...........................
August........................
September (25 days. ..........

The period ............"..

Discharge.

Million gallons per day.

Maximum.

30 
36 
26 
0 
1.3

Minimum.

0.4 
4.0 
.05 
.0 
.1

Mean.

9.83 
13.3 
4.28 
0 
.54

Second-feet 
(mean).

15.2 
20.6 
6.62 
0 
.84

Total run-off.

Million 
gallons.

305 
411 
107 

0
2.7

826

Acre- 
feet.

935 
1,270 

329 
0
8

2,540

MISCELLANEOUS MEASUREMENTS.

Measurements of streams and ditches on the island of Hawaii at 
points other than regular gaging stations are listed below.

Miscellaneous measurements in Hawaii, during the period ending June SO, 1920.

Date.

Sept. 12

1918. 
12 

Nov. 8 
Jan. 3

1919. 
Mar. 25 
May 3 
July 5 
Feb. 24

1920. 
July 2

2 
2

2

Stream.

Kohala ditch.... ...........

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

.....do.....................

Left Branch of Holualoa. . . 

Right Branch of Holualoa. .

.....do.....................

Locality.

Above Honokane Gulch, near Kohala. . . 

.....do...................................

.....do...................................

.....do...................................

.....do...................................

.....do...................................

.....do...................................

.....do...................................

300 feet above reservoir, near Holualoa in 
Kona.

1 mile northeast of reservoir near Holua 
loa, in Kona. 

.....do...................................

Gage 
height
(feet).

0.86

.85 
1.01 
2.38

2.22 
1.34 
1.37 
.76

Discharge.

Second- 
feet.

11.3

11.8 
13.1 
35.5

33 
18.5 
19.9 
9.0

.03

.02 

.02

.05

Million 
gallons 
pef day.

7.3

7.6
8.5 

22.8

21.4 
12.0 
12.9
5.8

.02

.01 

.01

.03

48298 24 WSP 516  11
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